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57 ABSTRACT 

An electrophotographic lithographic printing plate precursor 
having a photoconductive layer containing a resin which 
contains a functional group capable of forming -COOH 
group and a functional group capable of forming at least one 
group selected from -SOH group, -SOH group and 
-POH group and which has a crosslinking structure. 

Owing to the specific polar group in the resin, a lithographic 
printing plate which is free from the occurrence of back 
ground stain and has excellent oil-desensitivity and high 
printing durability is provided. 

16 Claims, No Drawings 
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ELECTROPHOTOGRAPHIC 
LTHOGRAPHIC PRINTING PLATE 

PRECURSOR 

TECHNICAL FIELD 

The present invention relates to an electrophotographic 
lithographic printing plate precursor for producing a printing 
plate through electrophotography and, more particularly, to 
an improvement in a composition for forming a photocon 
ductive layer of the electrophotographic lithographic print 
ing plate precursor. 

TECHNICAL BACKGROUND 

Various kinds of offset printing plate precursors for 
directly producing printing plates have hitherto been 
proposed, and some of which have already been put into 
practical use. A widely employed precursor is a light 
sensitive material having a photoconductive layer compris 
ing photoconductive particles such as zinc oxide particles 
and a binder resin provided on a conductive support. A 
highly lipophilic toner image is subsequently formed on the 
photoconductive layer surface by an ordinary electrophoto 
graphic process. The surface of the photoconductive layer 
having the toner image is then treated with an oil 
desensitizing solution, called an etching solution, to selec 
tively render the non-image areas hydrophilic thereby pro 
ducing an offset printing plate. 

In order to obtain satisfactory prints, an offset printing 
plate precursor must faithfully reproduce an original on the 
surface thereof; the surface of the light-sensitive material 
should have a high affinity for an oil-desensitizing solution 
so as to render non-image areas sufficiently hydrophilic and, 
at the same time, should be water resistant. When used as 
printing plate, the photoconductive layer having a toner 
image formed thereon should not come off during printing, 
and should be well receptive to dampening water so that the 
non-image areas can remain sufficiently hydrophilic to be 
free from stains, even after a large number of prints have 
been reproduced from the plate. 
These properties are affected by the proportion of binder 

resin to Zinc oxide in the photoconductive layer as already 
known. Specifically, when the proportion of binder resin to 
zinc oxide particles in the photoconductive layer is 
decreased, the oil-desensitivity of the photoconductive layer 
Surface is enhanced and background stains are decreased. 
However, the internal cohesive force and mechanical 
strength of the photoconductive layer itself is lowered, 
resulting in the deterioration of the printing durability. On 
the contrary, when the proportion of resin binder is 
increased, the background stains are increased although the 
printing durability is heightened. Background stains are 
related to the oil-desensitivity of the photoconductive layer 
surface. Not only does the ratio of binder resin to zinc oxide 
in the photoconductive layer influence the oil-desensitivity 
of the photoconductive layer surface, but it has become 
apparent that the oil-desensitivity also depends greatly on 
the kind of the binder resin employed. 
With respect to the offset master, the background stain 

resulting from insufficiency in oil-desensitization is a par 
ticularly serious problem. For the purpose of solving this 
problem, various binder resins for zinc oxide have been 
developed for improving the oil-desensitivity. Resins having 
an effect on improvement in oil-desensitivity of the photo 
conductive layer include those as follows: JP-B-50-31011 
(the term “JP-B” as used herein means an "examined 
Japanese patent publication") discloses the combination of a 
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2 
resin which has a weight average molecular weight of from 
1.8x10" to 1x10 and a glass transition point (Tg) of from 
10° C. to 80° C. and which is prepared by copolymerizing 
a (meth)acrylate monomer and another monomer in the 
presence of fumaric acid, with a copolymer prepared from a 
(meth)acrylate monomer and a monomer other than fumaric 
acid; JP-A-53-54027 (the term "JP-A” as used herein means 
an "unexamined published Japanese patent application") 
discloses a terpolymer comprising a (meth)acrylic acid ester 
unit having a substituent which contains a carboxylic acid 
group apart from the ester linkage by at least 7 atoms; 
JP-A-54-20735 and JP-A-57-202544 disclose a tetra- or 
penta-polymer comprising an acrylic acid unit and a 
hydroxyethyl (meth)acrylate unit; and JP-A-58-68046 dis 
closes a tercopolymer comprising a (meth)acrylic acid ester 
unit having an alkyl group containing from 6 to 12 carbon 
atoms as a substituent and a vinyl monomer containing a 
carboxylic acid group. 

However, even with the practical use of the above 
described resins which are described to enhance oil 
desensitivity, the resulting offset masters are still insufficient 
in resistance to background stains and printing durability. 
The lithographic printing plate precursor utilizing a pho 

toconductive zinc oxide is rendered its surface hydrophilic 
upon a chemical treatment of zinc oxide with an oil 
desensitizing solution under an acidic condition as well 
known in the art. However, the oil-desensitizing solution 
which has good oil-desensitivity is limited to that containing 
a ferrocyanide as the main component. 
As a result, there are various restrictions and problems 

encountered in that a method of treating waste fluid of the 
oil-desensitizing solution containing a ferrocyanide as the 
main component is needed, in that since it is necessary to 
maintain an acidic condition during printing, a number of 
prints obtainable remarkably decreases (i.e., degradation of 
printing durability), when neutral paper is employed for 
printing, and in that because the principle of oil 
desensitization is based on the generation of hydrophilic 
substance upon a chelating reaction, the oil-desensitizing 
solution tends to interact with polyvalent metal ions con 
tained in a color ink during printing so that unusual emul 
sification of ink occurs and consequently, a number of prints 
obtainable decreases particularly in case of color printing. 

In order to reduce or solve these problems, there has been 
developed a techinque for providing hydrophilicity to non 
image areas by means of rendering a binder resin of the 
photoconductive layer hydrophilic upon a chemical reaction 
treatment. For instance, resins of the type which contain 
functional groups capable of producing hydrophilic groups 
through decomposition have been investigated on an apti 
tude for the resin binder. For example, the resins containing 
functional groups capable of producing hydroxy groups by 
decomposition are disclosed in JP-A-62-195684, JP-A-62 
210475 and JP-A-62-210476, those containing functional 
groups capable of producing carboxy groups through 
decomposition are disclosed in JP-A-62-212669, JP-A-62 
286064 and JP-A-1-63977, and those containing functional 
groups capable of producing a sulfo group or a phosphono 
group through decomposition are disclosed in JP-A-63 
260439-JP-A-1-70767. 

Further, an improvement in a composition for a photo 
conductive layer has been investigated in which resin grains 
containing a polymer component capable of forming a 
carboxy group, a sulfo group, a phosphono group or a 
hydroxy group through decomposition are incorporated into 
the photoconductive layer as described, for example, in 
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JP-A-1-261658, JP-A-1-284856 and JP-A-1-287571. The 
printing plates prepared using these techniques certainly 
exhibit improved water retentivity as compared with con 
ventional plates. 

PROBLEMS TO BE SOLVED BY THE 
INVENTION 

As a result of the detailed investigations on properties of 
the lithographic printing plate precursor, however, it has 
been found that a narrow latitude for obtaining stably a large 
number of prints causes trouble. More specifically, a number 
of prints necessary for disapperance of background stain 
occurred from the start ofprinting increases and a number of 
prints obtained without the formation of background stain 
decreases depending upon fluctuation of printing conditions 
on an offset printing machine (for example, fluctuation of an 
amount of dampening water supplied during printing) or the 
kind of printing machine (for example, a syn-flow system or 
a molton system). 
The present invention has been made for solving the 

problems of conventional electrophotographic lithographic 
printing plate precursors as described above. 

Therefore, an object of the present invention is to provide 
an electrophotographic lithographic printing plate precursor 
having constantly excellent oil-desensitivity forming neither 
overall background stains nor dotted background stains on 
prints even when the printing conditions are flucturated 
during printing and color printing is performed. 

Another object of the present invention is to provide an 
electrophotographic lithographic printing plate precursor 
capable of forming a printing plate which provides a very 
small number of losing paper at the start of printing and has 
high printing durability on any offset printing machine of 
different printing system. 
A further object of the present invention is to provide an 

electrophotographic lithographic printing plate precursor of 
high printing durability which can be used in combination 
with a processing solution having no problem on environ 
mental sanitation as an oil-desensitizing solution and damp 
ening water. 
A still further object of the present invention is to provide 

an electrophotographic lithographic printing plate precursor 
of high printing durability without cansing a problem during 
printing even when neutral paper is employed for printing in 
place of acidic paper. 

Other objects of the present invention will be apparent 
from the following description. 

DISCLOSURE OF THE INVENTION 

These objects of the present invention can be accom 
plished by an electrophotographic lithographic printing plate 
precursor comprising a conductive support having provided 
thereon at least one photoconductive layer containing pho 
toconductive compound and a binder resin, wherein the 
binder resin of the photoconductive layer comprises at least 
one binder resin (A) described below; 
Binder Resin (A): 

a copolymer comprising a polymer component (a) con 
taining at least one functional group capable of forming a 
-COOH group upon a chemical reaction treatment and a 
polymer component (b) containing at least one functional 
group capable of forming a-SOH group, a-SOH group 
or a -POH group upon the chemical reaction treatment, 
and having a crosslinking structure formed from a polymer 
component (c) containing at least one heat- and/or photo 
curable group. 
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4 
The electrophotographic lithographic printing plate pre 

cursor according to the present invention is characterized by 
using a polymer having both a functional group capable of 
forming a -COOH group and a functional group capable of 
forming a -SOH group, a -SOH group or a-PO3H2 
group upon chemical reaction treatment, and a crosslinking 
structure formed from a heat- and/or photo-curable group 
contained therein as a binder resin of a photoconductive 
layer thereof. 

According to a preferred embodiment of the present 
invention, at least one functional group capable of forming 
a -COOH group in the polymer component (a) is directly 
bonded to the polymer main chain of the abovedescribed 
binder resin (A). 

According to another preferred embodiment of the present 
invention, the photoconductive layer contains a heat- and/or 
photo-curable compound together with the above described 
binder resin (A). 

According to a further preferred embodiment of the 
present invention, the photoconductive layer contains a 
photoconductive component selected from photoconductive 
zinc oxide and photoconductive titanium oxide and a spec 
tral sensitizing dye. 

According to a still further preferred embodiment of the 
present invention, the photoconductive layer further con 
tains at least one binder resin (B) described below; 
Binder Resin (B): 

a resin having a weight average molecular weight of from 
1x10 to 2x10' and containing not less than 30% by weight 
of a polymer component corresponding to a repeating unit 
represented by the general formula (I) described below and 
from 0.05 to 15% by weight of a polymer component having 
at least one polar group selected from -POH, -SO3H, 
-COOH, -P(=O)(OH)O, (wherein Q, represents a 
hydrocarbon group or -OQ (wherein Q, represents a 
hydrocarbon group)) and a cyclic acid anhydride group, 

a1 a2 

ech 
COO-Q3 

General Formula (T) 

wherein a and a each represents a hydrogen atom, a 
halogen atom, a cyano group or a hydrocarbon group; and 
Q represents a hydrocarbon group. 
The electrophotographic lithographic printing plate pre 

cursor according to the present invention is based on a 
system different from conventional one wherein zinc oxide 
is subjected to a chemical treatment to generate hydrophi 
licity and the oil-desensitizing property against a printing 
ink is utilized. In the system according to the present 
invention, the binder resin used is water-insoluble and so 
designed as to be rendered hydrophilic, and zinc oxide does 
not employed at all for a purpose of generating the hydro 
philicity. Therefore, any photoconductive substance suitable 
for a resin-dispersion type can be employed. Among them, 
photoconductive zinc oxide and/or photoconductive tita 
nium oxide are advantageously employed taking a low cost 
of the electrophotographic lithographic printing plate pre 
cursor and no environmental pollution into consideration. 
A conventional electrophotographic lithographic printing 

plate precursor utilizing zinc oxide exhibits printing dura 
bility of about 10,000 prints only under the particularly 
limited conditions. As a result of intensive invertigations, it 
has been found that an electrophotographic lithographic 
printing plate precursor having excellent performances in 
that the electrophotographic light-sensitive material used 
can form duplicated images having reproducibility of origi 
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nal as good as possible under various circumstances and in 
that a printing plate formed therefrom after the oil 
desensitizing treatment exhibits high printing durability of 
more than 10,000 prints without the above described restric 
tions at printing is obtained by using the binder resin (A) 
according to the present invention. 
According to the present invention, a good duplicated 

image is formed by an electrophotographic process and a 
printing plate is then prepared upon an oil-desensitizing 
treatment by means of a chemical reaction applied only to 
the binder resin. In order that a printing plate obtained by the 
chemical treatment aplied only to the binder resin exhibits 
the excellent performances, it is very important for the 
photoconductive layer as a whole after the oil-desensitizing 
treatment to be able to maintain an adequate water absorbing 
capacity in addition to extremely good wettability of the 
layer in the non-image areas after the oil-desensitizing 
treatment (more specifically, a contact angle with distilled 
water being 0°). It becomes apparent that the above 
described factors dominate whether the difference in a 
printing system or the change in an amount of dampening 
water supplied at the time of printing (i.e., change in the 
balance of dampening water with a printing ink on the 
printing machine) exerts a great influence upon or not. 
Moreover, it is also found that preservation of the above 
described conditions while conducting printing affects 
achievement of the high printing durability. 

In order to produce and maintain the above described 
layer structure of lithographic printing plate, it is effective to 
have both a carboxy group and at least one group selected 
from a sulfo group, a sulfino group and a phosphono group 
as hydrophilic groups formed upon the oil-desensitizing 
treatment in the same polymer chain as shown in the binder 
resin (A) according to the present invention. Preferably, the 
carboxy group is directly bonded to the polymer main chain. 
The binder resin (A) also has a photo- and/or heat-curable 
group and the photoconductive layerformed is characterized 
by having a crosslinking structure of high order. It is 
preferred to use a photo- and/or heat-curable compound 
together with the binder resin for a purpose of sufficiently 
forming the crosslinking structure of high order. 

Specifically, the polymer chain which has generated 
hydrophilicity upon an oil-desensitizing treatment according 
to the present invention exhibits sufficient oil-desensitivity 
and makes the hydrophilized polymer water-insoluble to 
maintain film strength and to preserve a definite water 
absorbing capacity since it forms the crosslinking structure 
of high order. It is believed that a degree of the formation of 
crosslinking structure of high order affects swellability of 
film which has an influence upon the water absorbing 
capacity of film. 
When a conventionally known resin capable of forming a 

carboxy group is used, swelling of film is controlled to 
provide film strength obtaining a certain extent of printing 
durability. However, if a crosslinking structure of high order 
is formed to the extent that the film is not damaged, the 
surface wettability and water absorbing capacity of film 
decrease, resulting in occurrence of background stain on 
prints from the start of printing under the printing conditions 
as described above. It is assumed that the film can not 
maintain sufficient wettability and water absorbing capacity 
because of the insufficient hydrophilicity of carboxy group 
although it has good film strength. 
On the other hand, when a conventionally known resin 

capable of forming a sulfo group or a phosphono group to 
which a crosslinking component necessary to form 
crosslinkage sufficient to restrain the swellability offilm for 
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6 
maintaining high printing durability is introduced is 
employed, background stain occurres from the start of 
printing due to decrease in the wettability of surface since 
the crosslinking component introduced is oleophilic. 
On the contrary, when a resin capable of forming a sulfo 

group or a phosphono group in which an amount of the 
oleophilic crosslinking component introduced is limited is 
used, prints free from backgroundstain can be obtained from 
the start of printing since a sulfo group or a phosphonogroup 
formed has very high hydrophilicity as compared with a 
carboxy group and the film having the crosslinking structure 
of high order preserves a sufficient water absorbing capacity. 
However, the printing durability thereof decreases on a 
printing machine of large size wherein a severe printing 
pressure is applied at printing. These facts indicate that the 
film strengthis incompatible with the surface wattability and 
water absorbing capacity of film. 
As a means for satisfying both an enlarged latitude at 

printing and high printing durability, a printing plate pre 
cursor using the above described carboxy group-forming 
resin and sulfo group- and/or phosphono group-forming 
resin in a mixture has been investigated, but improvementin 
performance has not been found. 

It has been confirmed, however, that the control on state 
of film of a printing plate precursor can be conducted and a 
printing plate precursor having excellent properties is pro 
vided as described above when the binder resin (A) accord 
ing to the present invention is employed. 

Moreover, it has been found that the surface wettability is 
further improved and the latitude of printing condition is 
further enlarged if a polymer of a chemical structure wherein 
at least one carboxy group to be generated is directly bonded 
to the polymer main chain is used. 
Now, the binder resin (A) according to the present inven 

tion will be described in detail below. 
The weight average molecular weight of the resin (A) is 

preferably from 5x10 to 1x10, and more preferably from 
1x10' to 5x10, and the glass transition point of the resin(A) 
is preferably from -10°C. to 110° C., and more preferably 
from -5°C. to 100° C. If the molecular weight of the resin 
(A) is less than 5x10, the crosslinking effect of high order 
after the formation of photoconductive layer is insufficient 
and it may be difficult to maintain the film strength as a 
printing plate precursor. On the other hand, if the molecular 
weight is larger than 1x10, it is possible that the electro 
static characteristics of light-sensitive material degrade. 

Each of the polymer components included in the resin (A) 
will be described in detail below. 
Now, the functional group capable of forming at least one 

carboxy group (hereinafter simply referred to as a carboxy 
group-forming functional group, sometimes) upon a chemi 
cal reaction which can be used in the present invention will 
be described in greater detail below. 
The carboxy group-forming functional group according to 

the present invention forms a carboxy group upon 
decomposition, the number of carboxy groups formed from 
one functional group may be one, two or more. 
According to one preferred embodiment of the present 

invention, a carboxy group-forming functional group is 
represented by the following general formula (II): 
General Formula (II) 

-COO-L 
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wherein L' represents 

exex-2, -C-R3, --Rs 
R2 A2 Ris 

R R8 O 

Ne: ! p "f, Rio 

/ / ". 
HC , -N Y2 or -NecC 
/V N 

Rs. Yi C.' R11 
I 
O 

wherein RandR, which may be the same or different, each 
represents a hydrogen atom or a hydrocarbon group; X 
represents an aromatic group; Zrepresents a hydrogen atom, 
a halogen atom, a trihalomethyl group, an alkyl group, a 
cyano group, a nitro group, -SO-R, -COO-R2, 
-O-Ra', or -CO-R' (wherein R,R,R, and R4" each 
represents a hydrocarbon group); n and m each represents 0, 
1 or 2, provided that when both n and m are 0, Z is not a 
hydrogen atom; A and A2, which may be the same or 
different, each represents an electron attracting group having 
a positive Hammett's substituent constant of O value; R. 
represents a hydrogenatom or a hydrocarbon group; R R5, 
R. R10 and R, which may be the same or different, each 
represents a hydrocarbon group or -O-Rs' (wherein R 
represents a hydrocarbon group); Y represents an oxygen 
atom or a sulfur atom; R7, Rs, and Ro, which may be the 
same or different, each represents a hydrogen atom, a 
hydrocarbon group or -O-R (wherein R represents a 
hydrocarbon group); p represents an integer of 3 or 4; Y2 
represents an organic residue for forming a cyclic imido 
group. 
The functional group represented by the general formula 

(II) which forms a carboxy group upon decomposition will 
be described in more detail below. 

In a case where L represents 

exex-2, 

R and R, which may be the same or different, each 
preferably represents a hydrogen atom or a straight chain or 
branched chain alkyl group having from 1 to 12 carbon 
atoms which may be substituted (e.g., methyl, ethyl, propyl, 
chloromethyl, dichloromethyl, trichloromethyl, 
trifluoromethyl, butyl, hexyl, octyl, decyl, hydroxyethyl, or 
3-chloropropyl); Xpreferably represents a phenyl or naph 
thyl group which may be substituted (e.g., phenyl, 
methylphenyl, chlorophenyl, dimethylphenyl, 
chloromethylphenyl, or naphthyl); Z preferably represents a 
hydrogen atom, a halogen atom (e.g., chlorine or fluorine), 
a trihalomethyl group (e.g., trichloromethyl or 
trifluoromethyl), a straight chain or branched chain alkyl 
group having from 1 to 12 carbon atoms which may be 
substituted (e.g., methyl, chloromethyl, dichloromethyl, 
ethyl, propyl, butyl, hexyl, tetrafluoroethyl, octyl, 
cyanoethyl, or chloroethyl), a cyano group, a nitro group, 
-SO-R' (wherein R represents an aliphatic group (for 
example an alkyl group having from 1 to 12 carbon atoms 
which may be substituted (e.g., methyl, ethyl, propyl, butyl, 
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8 
chloroethyl, pentyl, or octyl) or an aralkyl group having 
from 7 to 12 carbon atoms which may be substituted (e.g., 
benzyl, phenethyl, chlorobenzyl, methoxybenzyl, 
chlorophenethyl, or methylphenethyl)), or an aromatic 
group (for example, a phenyl or naphthyl group which may 
be substituted (e.g., phenyl, chlorophenyl, dichlorophenyl, 
methylphenyl, methoxyphenyl, acetylphenyl, 
acetamidophenyl, methoxycarbonylphenyl, or naphthyl)), 
-COO-Ra' (wherein R' has the same meaning as R' 
above), -O-R" (wherein Rhas the same meaning as R' 
above), or -CO-R' (wherein Rhas the same meaning as 
R"above); and n and m each represents 0, 1 or 2, provided 
that when both n and m are 0, Z is not a hydrogen atom. 

In a case wherein L. represents 

R4 

-Si-Rs, 

Res 

R. R., and R, which may be the same or different, each 
preferably represents an aliphatic group having 1 to 18 
carbon atoms which may be substituted (wherein the ali 
phatic group includes an alkyl group, an alkenyl group, an 
aralkyl group, and an alicyclic group, and the Substituent 
therefor includes a halogen atom, a cyano group, a hydroxy 
group, and -O-Q' (wherein Q represents an alkyl group, 
an aralkyl group, an alicyclic group, or an aryl group)), an 
aromatic group having from 6 to 18 carbon atoms which 
may be substituted (e.g., phenyl, tolyl, chlorophenyl, 
methoxyphenyl, acetamidophenyl, or naphthyl), or 
-O-Rs (wherein Rsrepresents an alkyl group having 
from 1 to 12 carbon atoms which may be substituted, an 
alkenyl group having from 2 to 12 carbon atoms which may 
be substituted, an aralkyl group having from 7 to 12 carbon 
atoms which may be substituted, an alicyclic group having 
from 5 to 18 carbon atoms which may be substituted, or an 
aryl group having from 6 to 18 carbon atoms which may be 
substituted). 

In a case wherein L. represents 

A and A may be the same or a different, at least one of A 
and A represents an electron attracting group, with the sum 
of their Hammett's Ovalues being 0.45 or more. Examples 
of the electron attracting group for A or A include an acyl 
group, an aroyl group, a formyl group, an alkoxycarbonyl 
group, a phenoxycarbonyl group, an alkylsulfonyl group, an 
aroylsulfonyl group, a nitro group, a cyano group, a halogen 
atom, a halogenated alkyl group, and a carbamoyl group. 
The Hammett's Ovalue is generally used as an index for 

estimating the degree of electron attracting or donating 
property of a substituent. The greater the positive value, the 
higher the electron attracting property. The specific Ham 
mett's o values of various substituents are described, e.g., 
in Naoki Inamoto, Hammett Soku - Kozo to Han-nosei, 
Maruzen (1984). 

It seems that an additivity rule applies to the Hammett's 
o, values in this system so that both of A and A need not 
be electron attracting groups. Therefore, where one of them 
is an electron attracting group, the other may be any group 
selected without particular limitation as far as the sum of 
their o values is 0.45 or more. 
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In a case wherein L. represents 

R Rs 

Ye?, /*N 
-C Y, 

Y represents an oxygen atom or a sulfur atom. R, Rs, and 
Ro, which may be the same or different, each preferably 
represents a hydrogen atom, a straight chain or branched 
chain alkyl group having from 1 to 18 carbon atoms which 
may be substituted (e.g., methyl, ethyl, propyl, butyl, hexyl, 
octyl, decyl, dodecyl, octadecyl, chloroethyl, methoxyethyl, 
or methoxypropyl), an alicyclic group which may be sub 
stituted (e.g., cyclopentyl or cyclohexyl), an aralkyl group 
having from 7 to 12 carbon atoms which may be substituted 
(e.g., benzyl, phenethyl, chlorobenzyl, or methoxybenzyl), 
an aromatic group which may be substituted (e.g., phenyl, 
naphthyl, chlorophenyl, tolyl, methoxyphenyl, 
methoxycarbonylphenyl, or dichlorophenyl), or -O-R 
(wherein R represents a hydrocarbon group and specifi 
cally the hydrocarbon group same as described for R, Rs. 
or R3). p represents an integer of 3 or 4. 

In a case wherein L1 represents 

Y represents an organic residue for forming a cyclic imido 
group, and preferably represents an organic residue repre 
sented by the following general formula (III) or (IV): 

R12 General Formula (III) 
Yo M 
/*\ 

R13 

R14 General Formula (IV) 

Ris 

In the general formula (III), R and R, which may be 
the same or different, each represents a hydrogen atom, a 
halogen atom (e.g., chlorine or bromine), an alkyl group 
having from 1 to 18 carbon atoms which may be substituted 
(e.g., methyl, ethyl, propyl, butyl, hexyl, octyl, decyl, 
dodecyl, hexadecyl, octadecyl, 2-chloroethyl, 
2-methoxyethyl, 2-cyanoethyl, 3-chloropropyl, 
2-(methanesulfonyl)ethyl, or 2-(ethoxymethoxy)ethyl), an 
aralkyl group having from 7 to 12 carbon atoms which may 
be substituted (e.g., benzyl, phenethyl, 3-phenylpropyl, 
methylbenzyl, dimethylbenzyl, methoxybenzyl, 
chlorobenzyl, or bromobenzyl), an alkenyl group having 
from 3 to 18 carbon atoms which may be substituted (e.g., 
allyl, 3-methyl-2-propenyl, 2-hexenyl, 4-propyl-2-pentenyl, 
or 12-octadecenyl), -S-R' (wherein R, represents an 
alkyl, aralkyl or alkenyl group having the same meaning as 
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10 
R or R described above or an aryl group which may be 
substituted (e.g., phenyl, tolyl, chlorophenyl, bromophenyl, 
methoxyphenyl, ethoxyphenyl, or ethoxycarbonylphenyl)) 
or -NH-R" (wherein Rs has the same meaning as R, 
described above). Alternatively, R12 and R may be taken 
together to form a ring, such as a 5- or 6-membered 
monocyclic ring (e.g., cyclopentane or cyclohexane) or a 5 
or 6-membered bicyclic ring (e.g., bicyclopentane, 
bicycloheptane, bicyclooctane, or bicyclooctene). The ring 
may be substituted. The substituent includes those described 
for R or R. q represents an integer of 2 or 3. 

In the general formula (TV), R and Rs, which may be 
the same or different, each have the same meaning as R or 
R described above. Alternatively, R and R1s may be 
taken together to form an aromatic ring (e.g., benzene or 
naphthalene), a 5- or 6-membered monocyclic ring (e.g., 
cyclopentane or cyclohexane) or a 5- to 12-membered 
aromatic ring (e.g., benzene, naphthalene, thiophene, 
pyrrole, pyran or quinoline). 

In a case wherein L. represents 

Ro and R each has the same meaning as Rs described 
above. 

According to another preferred embodiment of the present 
invention, the carboxyl group-forming functional group is a 
group containing an oxazolone ring represented by the 
following general formula (V): 

O General Formula (V) 
/NC=o 

C-R16 
N1 

R 

wherein R and R, which may be the same or different, 
each represents a hydrogen atom or a hydrocarbon group, or 
R16 and R may be taken together to form a ring. 

In the general formula (V), RandR, which may be the 
same or different, each preferably represents a hydrogen 
atom, a straight chain or branched chain alkyl group having 
from 1 to 12 carbon atoms which may be substituted (e.g., 
methyl, ethyl, propyl, butyl, hexyl, 2-chloroethyl, 
2-methoxyethyl, 2-methoxycarbonylethyl, or 
3-hydroxypropyl), an aralkyl group having from 7 to 12 
carbon atoms which may be substituted (e.g., benzyl, 
4-chlorobenzyl, 4-acetamidobenzyl, phenethyl, or 
4-methoxybenzyl), an alkenyl group having from 2 to 12 
carbon atoms which may be substituted (e.g., vinyl, allyl, 
isopropenyl, butenyl, or hexenyl), a 5- to 7-membered 
alicyclic group which may be substituted (e.g., cyclopentyl, 
cyclohexyl, or chlorocyclohexyl), or an aromatic group 
which may be substituted (e.g., phenyl, chlorophenyl, 
methoxyphenyl, acetamidophenyl, methylphenyl, 
dichlorophenyl, nitrophenyl, naphthyl, butylphenyl, or 
dimethylphenyl). Alternatively, R16 and R may be taken 
together to form a 4- to 7-membered ring (e.g., 
tetramethylene, pentamethylene, or hexamethylene). 
A functional group capable of forming at least one sulfo 

group upon the chemical reaction includes a functional 
group represented by the following general formula (VI) or 
(VII): 
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General Formula (VI) 

-SO-O-L 

General Formula (VT) 

-SO-S-L 

wherein L2 represents 

O 

C.,. R10 

+-exxz. -N Y2 or -NCC 
R2 C.' Ri 

O 

wherein R, R2, X, Z, n, m, Y, Rio, and Reach has the 
same meaning as defined in the general formula (IT) above. 

Afunctional group capable of forming at least one sulfinic 
acid group upon the chemical reaction includes a functional 
group represented by the following general formula (VIII): 

A. General Formula (VIII) 

-SO-C-R3 

A2 

wherein A, A andR each has the same meaning as defined 
in the general formula (II) above. 
A functional group capable of forming at least one 

-POH group upon the chemical reaction includes a 
functional group represented by the following general for 
mula (DX): 

O General Formula (DX) 

--O-l. 
O-L 

wherein L and L, which may be the same or different, each 
has the same meaning as L. defined in the general formula 
(II) above. 

Specific examples of the functional groups represented by 
the general formulae (II) to (DX) described above are set 
forth below, but the present invention should not be con 
strued as being limited thereto. In the following formulae, 
the symbols used have the following meanings respectively: 
W: -CO-, -SO-, or 

W: -CO- or -SO-, 

12 
R: -CH2 (n: an integer of from 1 to 8), 

, or -CH2 
5 

(Y1) (Yi) 

Y: -H, -CH, -OCH2, -CN, -NO,-Cl, 
-Br, -COOC, H, -NHCO-CH2-1, or 
-COCH2; 

p: an integer of from 1 to 5; 
R2: -CH2-, -CH2CH3, or -CHs; 
R: -CH (m: an integer of from 1 to 4) or 

5 -CHCH 
Y: same meaning as Y. 

-W-O-(CH)COR, (1) 

20 fit (2) 
-W-O-C-CHCOR1 

CH3 

25 -W-O(CHCOOR (3) 

-W-O-(CH)SOR, (4) 

-W-O-(CHCN (5) 

-W-O-(CHNO, (6) 

30 -W-OCHCH2COR1 (7) 

R2 

-W-O-CH2CHCOR (8) 

35 R2 

-W-OCHCHCOR (9) 

k . 
40 fit (10) 

-W-O-CCHSOR 

th. 
COCH (11) 

45 -W-O-C-R3 

COOR 

COOR1 (12) 

50 -W-O-C-R3 

COOR 

CN (13) 

55 -W-O-C-Rs 

CN 

COR2 (14) 

-W-O-C-R3 

60 COR 

(15) 
-W-O 

65 

(Y2). 
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-W-O-CH 

(Y2) 

O 

O 

O (Y), 

O 

S-R3 

-W-O-N 

O 

O 

CH3 

-W-O- 

CH 
O 

O 

CH 

-W-O- 

O 

O 
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14 
-continued 

-COOSi(CH) 

(H. 
-cool-ch, 

CH 

ch 
-cooi-ch, 

OCH9 

CHCH5 

-cool-ch, 
lical 

- SOCHCOR, 

- SOCHCOOR, 

-SO3(CH2)2X 

X: Cl, Br, 

R 

-solico -R1 
COCH 

-SO2-C-R3 

COOR1 

COR 

-SO2-C-R3 

COR 

CN 

-SO2-C-R3 

CN 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) 

(33) 

(34) 

(35) 

(36) 

(37) 

(38) 

(39) 

(40) 

(41) 
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COCH3 

-SO2-C-R3 

COOR1 

re-SO2-Cars 

COOR 

CN 
M 

COOR1 

COOR 

-W-O-NEC 
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16 
-continued 

CH3 (53) 
/ 

-W-O-NEC 

The polymer component which contains a functional 
group capable of forming at least one hydrophilic group 
selected from -COOH, -SOH, -SOH and -POH 
upon the chemical reaction which can be used in the present 
invention is not particularly limited. Preferred examples 
thereof include a polymer component corresponding to a 
repeating unit represented by the following general formula 
(X): 

p General Formula (X) 

eCH 
Z'-Y-Wo 

wherein Z represents -COO-, -OCO-, -O-, 
-CO-, 

r rt 

-CON-, -SO2N 

(wherein r represents a hydrogen atom or a hydrocarbon 
group), -CONHCOO-, -CONHCONH-, 
-CHCOO-, -CHOCO-, or 

Y' represents a single bond or an organic moiety linking 
-Z- and -Wo, or -Z-Y'- means a mere bond 
through which Wo is directly bonded to the moiety of 

b1 b2 

eCH-r: 

Wo represents a functional group capable of forming a 
hydrophilic group, for example, a group represented by any 
of the general formulae (II) to (DX); and b and b, which 
may be the same or different, each represents a hydrogen 
atom, a halogen atom, a cyano group, or a hydrocarbon 
group. 

In more detail in the general formula (X), Z preferably 
represents -COO-, -OCO-, -O-, -CO-, 

r 

-CON-, -SO2N-, or 

wherein r represents a hydrogen atom, an alkyl group 
having from 1 to 8 carbon atoms which may be substituted 
(e.g., methyl, ethyl, propyl, butyl, pentyl, hexyl, octyl, 
2-chloroethyl, 2-bromoethyl, 2-cyanoethyl, 2-methoxyethyl, 
2-hydroxyethyl, or 3-bromopropyl), an aralkyl group having 
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from 7 to 9 carbon atoms which may be substituted (e.g., 
benzyl, phenethyl, 3-phenylpropyl, chlorobenzyl, 
bromobenzyl, methylbenzyl, methoxybenzyl, 
chloromethylbenzyl, or dibromobenzyl), or an aryl group 
which may be substituted (e.g., phenyl, tolyl, xylyl, mesityl, 
methoxyphenyl, chlorophenyl, bromophenyl, or 
chloromethylphenyl). 

Y' represents a single bond or an organic moiety linking 
-Z- and -Wo. 
The organic moiety represented by Y which links -Z'- 

and -Wo includes a carbon atom, a hetero atom (e.g., an 
Oxygen atom, a Sulfur atom or a nitrogen atom) and a 
combination thereof. Specific examples of the organic moi 
ety include 

2 

-C-, 

r3 

14 

-CH=CH-, -O-, -S-, -N-, -COO-, 

-CONH-, -so-, -SONH-, -NHCoo-, 

5 

-NHCONH-, -Si-, 

6 

and and combinations thereof, wherein r2, ra, r, rs and rs 
each has the same meaning as r described above. 
b and b, which may be the same or different, each 

represents a hydrogen atom, a halogen atom (e.g., chlorine 
or bromine), a cyano group, or a hydrocarbon group (for 
example, an alkyl group having from 1 to 12 carbon atoms 
which may be substituted (e.g., methyl, ethyl, propyl, butyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
but oxy carbonyl, hexyloxycarbonyl, 
methoxycarbonylmethyl, ethoxycarbonylmethyl, or 
butoxycarbonylmethyl), an aralkyl group which may be 
Substituted (e.g., benzyl or phenethyl), or an aryl group 
which may be substituted (e.g., phenyl, tolyl, xylyl, or 
chlorophenyl)). 

Specific examples of a portion of the polymer component 
represented by the general formula (X) formed by omitting 
the hydrophilic group-forming functional group (e.g., those 
represented by the general formulae (II) to (DX)) therefrom 
are set forth below, but the present invention should not be 
construed as being limited thereto. In the following 
formulae, b represents H or CH; n represents an integer of 
from 2 to 8; and m represents an integer of from 0 to 8. 

b b-1) 

ech,-- 
loochix 
b b-2) 

ecis-- 
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18 
-continued 

eCH-H). 

--CH- f -- 
CONH(CH2) 

eCH 
COONHCOO(CH2) 

ech 
CONHCONH(CH, 

eCH-H). 

--CH2-C- (CH2) 

COO(CH2)N 

b-3) 

b-4) 

b-5) 

b-6) 

b-7) 

b-8) 

b-9) 

b-10) 

b-11) 

b-12) 

b-13) 

b-14) 
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-continued 

b b-15) 

ech,--- 
CH 

CHN / 292 
N 

(CH2) 
CH3 b-16) 

er-city 
looch, 

CH b-17) 

eth-c 
lonich, 

The above-described functional group capable of forming 
at least one hydrophilic group selected from -COOH, 
-SOH, -POH and -SOH upon the chemical reaction 
used in the present invention is a functional group in which 
such a hydrophilic group is protected with a protective 
group. Introduction of the protective group into a hydro 
philic group by a chemical bond can easily be carried out 
according to conventionally known methods. For example, 
the reaction as described in J. F. W. McOmie, Protective 
Groups in Organic Chemistry, Plenum Press (1973), T. W. 
Greene, Protective Groups in Organic Synthesis, Wiley 
Interscience (1981), Nippon Kagakukai (ed.), Shin Jikken 
Kagaku Koza, Vol. 14, "Yuki Kagobutsu no Gosei to Han 
no', Maruzen (1978), and Yoshio Iwakura and Keisuke 
Kurita, Han-nosei Kobunshi, Kodansha can be employed. 

In order to introduce the functional group which can be 
used in the present invention into a resin, a process using a 
so-called polymer reaction in which a polymer containing 
both -COOH and at least one hydrophilic group selected 
from -SOH, -POH and -SOH is reacted to convert 
its hydrophilic groups to protected hydrophilic groups or a 
process comprising synthesizing at least one monomer con 
taining at least one of the functional groups, for example, 
those represented by the general formulae (II) to (DX) and 
then polymerizing the monomer or copolymerizing the 
monomer with any appropriate other copolymerizable 
monomer(s) is used. 
The latter process (comprising preparing the desired 

monomer and then conducting polymerization reaction) is 
preferred for reasons that the amount or kind of the func 
tional group to be incorporated into the polymer can be 
appropriately controlled and that incorporation of impurities 
can be avoided (in case of the polymer reaction process, a 
catalyst to be used or by-products are mixed in the polymer). 

For example, a resin containing a carboxyl group-forming 
functional group may be prepared by converting a carboxyl 
group of a carboxylic acid containing a polymerizable 
double bond or a halide thereof to a functional group 
represented by the general formula (II) by the method as 
described in the literature references cited above and then 
subjecting the functional group-containing monomer to a 
polymerization reaction. 

Also, a resin containing an oxazolone ring represented by 
the general formula (V) as a carboxyl group-forming func 
tional group may be obtained by conducting a polymeriza 
tion reaction of at least one monomer containing the 
oxazolone ring, if desired, in combination with other copo 
lymerizable monomer(s). 
The monomer containing the oxazolone ring can be 

prepared by a dehydrating cyclization reaction of an 

10 

15 

20 
N-alcyloyl-O-amino acid containing a polymerizable unsat 
urated bond. More specifically, it can be prepared according 
to the method described in the literature references cited in 
Yoshio Iwakura and Keisuke Kurita, Han-nosei Kobunshi, 
Ch. 3, Kodansha. 
Now, the polymer component containing a heat-and/or 

photo-curable group which is included in the resin (A) 
according to the present invention will be described below. 
The term "heat- and/or photo-curable group" as used 

herein means a functional group capable of inducing a 
curing reaction of a resin on application of at least one of 
heat and light. 

Specific examples of the photo-curable group include 
those used in conventional photo-sensitive resins known as 
photocurable resins as described, for example, in Hideo Inui 
and Gentaro Nagamatsu, Kankosei Kobunshi, Kodansha 
(1977), Takahiro Tsunoda, Shin-Kankosei Jushi, Insatsu 
Gakkai Shuppanbu (1981), G. E. Green and B. P. Strak, J. 
Macro. Sci. Reas. Macro. Chem., C 21 (2), pp. 187 to 273 
(1981-82), and C. G. Rattey, Photopolymerization of Sur 

20 face Coatings, A. Wiley Interscience Pub. (1982). 
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The heat-curable group which can be used in the present 
invention includes functional groups described, for example, 
in Tsuyoshi Endo, Netsukokasei Kobunshino Seimitsuka, C. 
M. C. (1986), Yuji Harasaki, Saishin Binder Gijutsu Binran, 
Chapter II-I, Sogo Gijutsu Center (1985), Takayuki Ohtsu, 
Acryl Jushi no Gosei Sekkei to Shin-Yotokaihatsu, Chubu 
Kei-ei Kaihatsu Center Shuppanbu (1985), and Eizo 
Ohmori, Kinosei Acryl Kei Jushi, Techno System (1985). 

Specific examples of the heat-curable functional group 
which can be used include -COOH, -POH, -SOH, 
-OH, -SH, -NH, -NHRA (wherein RA represents a 
hydrocarbon group, for example, an alkyl group having from 
1 to 8 carbon atoms which may be substituted (e.g., methyl, 
ethyl, propyl, butyl, hexyl, octyl, 2-chloroethyl, 
2-methoxyethyl, and 2-cyanoethyl)), a cyclic acid 
anhydride-containing group (the cyclic acid anhydride 
containing group is a group containing at least one cyclic 
acid anhydride. The cyclic acid anhydride to be contained 
includes an aliphatic dicarboxylic acid anhydride and an 
aromatic dicarboxylic acid anhydride. Specific examples of 
the aliphatic dicarboxylic acid anhydrides include succinic 
anhydridering, glutaconic anhydride ring, maleic anhydride 
ring, cyclopentane-1,2-dicarboxylic acid anhydride ring, 
cyclohexane-1,2-dicarboxylic acid anhydride ring, 
cyclohexene-1,2dicarboxylic acid anhydride ring, and 2,3- 
bicyclo-2.2.2]octanedicarboxylic acid anhydride. These 
rings may be substituted with, for example, a halogen atom 
(e.g., chlorine and bromine) and an alkyl group (e.g., methyl, 
ethyl, butyl, and hexyl). Specific examples of the aromatic 
dicarboxylic acid anhydrides include phthalic anhydride 
ring, naphthalenedicarboxylic acid anhydride ring, 
pyridinedicarboxylic acid anhydride ring and thiophenedi 
carboxylic acid anhydride ring. These rings may be substi 
tuted with, for example, a halogen atom (e.g., chlorine and 
bromine), an alkyl group (e.g., methyl, ethyl, propyl, and 
butyl), a hydroxyl group, a cyano group, a nitro group, and 
an alkoxycarbonyl group (e.g., methoxy and ethoxy as the 
alkoxy group)), -N=C=O, a blocked isocyanate group 
(i.e., a functional group which is formed by an addition 
reaction of an isocyanate group with an active halogen 
compound and which generates an isocyanate group upon 
decomposition by heat. Specific examples of the active 
hydrogen compounds include 2.2.2-trifluoroethanol, 2.2.2, 
2,2', 2'-hexafluoroisopropyl alcohol, phenols (e.g., phenol, 
chlorophenol, cyanophenol, cresol, and methoxyphenol), 
active methylene compounds (e.g., acetyl acetone, acetoace 
tic esters, malonic diesters, and malonodinitrile), and cyclic 
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nitrogen-containing compounds (e.g., imidazole, piperazine, 
and morpholine)), -CONHCHOR (wherein R repre 
sents a hydrogen atom or an alkyl group having from 1 to 8 
carbon atoms (specifically, the same as those described for 
RA above)), a silane coupling group having at least one 
-OR (e.g., -Si(OR), -Si(OR)(R), and -Si(OR)(R) 
wherein R represents a hydrocarbon group (specifically, the 
same as those described for R in the general formula (II) 
above)), a titanate coupling group having at least one -OR, 
asterically bulky cyclic functional group containing a hetero 
atom which is easily subjected to a ring-opening reaction 
(e.g., 

CH 
/ 

-N ), 

CH 

S 
M. N. 

-CH-CH2, 

O 
/ N 

-CH-CH2, and 

and -Cd-CHd (wherein d and d each represents a 
hydrogen atom, a halogen atom (e.g., chlorine, and bromine) 
or an alkyl group having from 1 to 4 carbon atoms (e.g., 
methyl, and ethyl)). 

Other examples of the functional group include polymer 
izable double bond groups, for example, CH=CH-, 
CH=CH-CH2-, 

O CH3 
I 

l 
O 

CH3 O 
I 

CH=CH-C-O-, CH2=CH-CONH-, 

SH fH, 
CH-C-CONH-, CH=CH-CONH-, 

O CH3 O 
I 

CH2=CH-O-C-, CH-C-O-C-, 
O 

CHCH-CH2-O-C-, CH2=CH-NHCO-, 

CHF CH-CH-NHCO-, CH=CH-SO-, 

CH=CH-Co-, CH=CH-o-, -CH=CH-S-, 

w 
f CH 

, and CH2=CH 

y CH3 
O 

The polymer component containing the heat-and/or 
photo-curable group as described above is formed from a 
corresponding monomer copolymerizable with a monomer 
corresponding to the polymer component containing a func 
tional group capable of forming a hydrophilic group as 
described hereinbefore. Preferred examples thereof include 
a polymer component represented by the following general 
formula (XI): 
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. General Formula (XI) 

eCH--- 
Z-Y-W 

wherein b, b, Z and Y each has the same meaning as 
defined in the general formula (X); and W represents aheat 
and/or photo-curable group. 

In addition to the polymer component containing the 
hydrophilic group-forming functional group and the poly 
mer component containing the photo- and/or heat-curable 
group, the resin (A) according to the present invention may 
further contain other polymer component(s). As such other 
polymer components, any monomers copolymerizable with 
the monomers corresponding to the polymer components 
described above may be used. Examples of suitable copo 
lymerizable monomers are described, e.g., in Kobunshi 
Gakkai (ed.), Kobunshi Data Handbook (Kisohen), Baifu 
kan (1986) and J. Brandrup and E. H. Immergut, Polymer 
Handbook, John Wiley & Sons (1989). 

Specific examples of the copolymerizable monomers 
include acrylic acid, an O- and/or B-substituted acrylic acid 
(e.g., O-acetoxyacrylic acid, O-acetoxymethylacrylic acid, 
O-(2-amino)methylacrylic acid, O-chloroacrylic acid, 
O-bromoa crylic acid, O.-fluoroacrylic acid, 
O-tributylsilyacrylic acid, O-cyanoacrylic acid, 
B-chloroacrylic acid, B-bromoacrylic acid, O-chloro-B- 
methoxyacrylic acid, or O.B-dichloroacetic acid), meth 
acrylic acid, itaconic acid, an itaconic half ester, an itaconic 
half amide, crotonic acid, a 2-alkenylcarboxylic acid (e.g., 
2-pentenoic acid, 2-methyl-2-hexenoic acid, 2-octenoic 
acid, 4-methyl-2-hexenoic acid, or 4-ethyl-2-octenoic acid), 
maleic acid, a maleic half ester, a maleic half amide, 
vinylbenzenecarboxylic acid, vinylbenzenesulfonic acid, 
vinylsulfonic acid, vinylphosphonic acid, a dicarboxylic 
acid vinyl or allyl half ester, a methacrylic ester, an acrylic 
ester, a crotonic ester, an O-olefin, a vinyl or allyl ester of a 
carboxylic acid (examples of the carboxylic acid including 
e.g., acetic acid, propionic acid, butyric acid, valeric acid, 
benzoic acid, or naphthalenecarboxylic acid), acrylonitrile, 
methacrylonitrile, a vinyl ether, an itaconic ester (e.g., 
dimethyl itaconate or diethyl itaconate), an acrylamide, a 
methacrylamide, a styrene (e.g., styrene, vinyltoluene, 
chlorostyrene, hydroxystyrene, N,N- 
dimethylaminomethylstyrene, methoxycarbonylstyrene, 
methanesulfonyloxystyrene, or vinylnaphthalene), a vinyl 
sulfone-containing compound, a vinyl ketone-containing 
compound, and a heterocyclic vinyl compound (e.g., 
vinylpyrrollidone, vinylpyridine, vinylimidazole, 
vinylthiophene, vinylimidazoline, vinylpyrazole, 
vinyldioxane, vinylquinoline, vinyltetrazole, or 
vinyloxazine). 

With respect to the content of each polymer component 
present in the resin (A) according to the present invention, 
the total amount of components containing the hydrophilic 
group-forming functional group (i.e., the total amount of the 
polymer component (a) and the polymer component (b)) is 
suitably from 60 to 95 parts by weight, preferably from 60 
to 90 parts by weight based on 100 parts by weight of the 
total polymer components. A ratio of the polymer compo 
nent (a)/the polymer component (b) is suitably from 5 to 90 
parts by weight/from 95 to 10 parts by weight, preferably 
from 10 to 80 parts by weight/from 90 to 20 parts by weight 
based on 100 parts by weight of the total amont of the 
polymer component (a) and the polymer component (b). The 
content of the component containing the photoand/or heat 
curable group (c) is suitably from 5 to 40% by weight, 
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preferably from 10 to 30% by weight. The content of 
polymer components other than these polymer components 
is atmost 35% by weight, When the content of each polymer 
component is out of the range described above, the effects of 
printing plate precursor according to the present invention 5 
may tend to decrease. Specifically, same disadvantages in 
that the prevention of background stain from the start of 
printing is deteriorated and in that a number of prints 
obtained decreases may be encountered. The range of each 
polymer component in the resin (A) described above is 10 
shown with respect to the resin (A) to be used at the 
preparation of a photoconductive layer. 

Specific examples of the resin (A) are set forth below, but 
the present invention should not be construed as being 
limited thereto. 

CH3 CH3 CH 

ech-a-ch--ech-i- 
th O looch CHCH 

cooch.coch, O 
CH3 COO(CH2)SOON 

C4H9 
O 

Weight average molecular weight (Mw) 4.5 x 10 
(weight ratio, same as hereinafter) 

CH CH CH CH3 

ech-a-ch-a-ch--ech-l. 
boosch, O boochchch, boocho 

COO(CH2)2O --or O 
OR" 

Weight average molecular weight (Mw) 5x 10' 
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(A-2) 
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TABLE B-continued 

fH, fH, 
eCH----Y-CH-E- 

COO-L COOCH2CHCH 

O 

Mw was in a range of from 3 x 10 to 6 x 10. 

xfy 
Resin (A) L a-Y- (weight ratio) 

A-11 CH3 CH CH3 6025 

-ch-- 
loochsoo CH3 

C1 CH 

A-12 COCF -CH2-CH- 70/15 

--ch, 
loocas O 

SC6H13 

SO2O-N 

O 

A-13 CH CH3 65.20 

- -CH2SO2 -ch 
th loochisooch.co 

CH 

CH3 

TABLE C 

CH3 CH3 

ect-le-CH----zee 
CH 

CH3 
COO(CH2)2SOOCHCH2COOCHs 

COOCCH2COCH 

CH 

Mw was in a range of from 4 x 10' to 6 x 10. 

Resin (A) Z. 

A-14 CH3 

-ch-- 
boochon 

A-15 CH 

-ch-- 
loochchcio. 

OH 

A-16 CH 

-cis-- 
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TABLE C-continued 

32 

fit SH 
(-CH2-C-6s-e-CH2-C-E-Z-Es 

CH 
CH3 

C oochcoch 
CH3 

Mw was in a range of from 4 x 10' to 6 x 10'. 

COO(CH2)2SOOCHCH2COOCHs 

of photo- and/or heat during the preparation of a photocon 
ductive layer in the resulting photoconductive layer of the 
electrophotographic lithographic printing plate precursor 
according to the present invention. 
When the binder resin (B) is employed together with the 

resin (A) in the photoconductive layer of the lithographic 
printing plate according to the present invention, the elec 
trostatic characteristics and reproducibility of duplicated 

Resin (A) Z 

(A-26) SH fit fit O 
re-CH-C-O-(-CH2-g-s-(-CH - -is- f CH3 

COO(CH2)6N 

C CH 
I 
O 

COO(CH2)3SOO(CH2)COCH3 
coochighcocai, 

CH3 

Weight average molecular weight 4.6 x 10 

TABLED 30 

SH H 
ex-CH----CH-E- 

COOCH2CHCH 
35 

O 
COO(CH2)2SOOCH2COC6H13 

Mw was in a range of from 3 x 10' to 6 x 10. 

Resin (A) X 

A-27 

A-28 

(CH2)5 

It should be noted that the resin (A) has the crosslinking 
structure based on the polymer component (c) upon function 

40 

45 

50 

55 
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image thereof are further improved. Specifically, it is 
believed that in the dispersion system wherein the low 
molecular weight resin (B) containing the specified polar 
group is employed together with the resin (A), particles of 
photoconductive substance and, if desired, various 
sensitizers, the resin (B) has the important functions in that 
the resin is sufficiently adsorbed on the surface of particles 
of the photoconductive substance to disperse uniformly and 
to restrain the occurrence of aggregation due to its short 
polymer chain, in that the resin does not disturb the sufficient 
absorption of sensitizer compound such as a spectral sensi 
tizing dye and a chemical sensitizer on the surface of 
particles of photoconductive substance and in that the resin 
is sufficiently absorbed to excessive active sites on the 
surface of the photoconductive substance to compensate the 
traps. As a result, the improved electrostatic characteristics 
and reproducibility of duplicated image (image forming 
performance) in practice can be obtained. 

Moreover, when the resin (B) in which the polymer 
component of the general formula (I) is a methacrylate 
component having a specific substituent containing a ben 
Zene ring or a naphthalene ring represented by the general 
formula (Ia) or (Ib) shown below (hereinafter sometimes 
especially referred to as resin (BB)) is used, the electropho 
tographic characteristics, particularly, Vo, DRR and Evo of 
the electrophotographic material can be furthermore 
improved. While the reason for this fact is not fully clear, it 
is believed that the polymer molecular chain of the resin is 
suitably arranged on the surface of particles of the photo 
conductive substance in the layer depending on the plane 
effect of the benzene ring or the naphthalene ring which is 
an ester component of the methacrylate. This effect is 
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especially remarkable in a case wherein a polymethine dye 
or a phthalocyanine series pigment which are particularly 
effective as a spectral sensitizing dye for the region of near 
infrared to infrared light is used. 

fit T General Formula (Ia) 

eCH 
COO-X 

T 

General Formula (Ib) 

fit 
ech 

COO-X 

wherein T and T. each represents a hydrogen atom, a 
hydrocarbon group having from 1 to 10 carbon atoms, a 
chlorine atom, a bromine atom, -COQ or -COOQs 
(wherein Q and Qs each represents a hydrocarbon group 
having from 1 to 10 carbon atoms); and X represents a mere 
bond or a linking group containing from 1 to 4 linking 
atoms, which connects -COO- and the benzene ring and 
X represents a mere bond or a linking group which connects 
-COO- and the naphthalene ring. 
Now, the resin (B) will be described in detail below. 
While the resin (B) has the specific molecular weight and 

contains specific polymer components as described above, 
the structure thereof can be any of a linear type, a graft type 
formed from a macromonomer, and a starlike type. Also, 
each polymer component can be present at random or as a 
block in the resin. 

Typical examples of the resin (B) which are preferably 
used in the present invention are described below. 
Binder Resin (B1): 

a random polymer containing a polymer component cor 
responding to the repeating unit represented by the general 
formula (I) and having the polar group in the polymer chain 
and/or bonded at one terminal of the polymer main chain. 

Binder Resin (B2): 
an AB or ABA block polymer comprising an A block 

containing a polymer component corresponding to the 
repeating unit represented by the general formula (I) and a 
B block containing a polymer component having the polar 
group. 

Binder Resin (B3); 
a graft copolymerformed from a monomer corresponding 

to the repeating unit represented by the general formula (I) 
and a monofunctional macromonomer (M) having a weight 
average molecular weight of not more than 1x10' and a 
polymerizable double bond group at one terminal of a 
polymer chain comprising a polymer component having the 
polar group. 
Binder Resin (B4): 

a graft copolymer formed from a monofunctional mac 
romonomer (M) which is an AB block copolymer compris 
ing an Ablock containing a polymer component having the 
polar group and a B block containing a polymer component 
corresponding to the repeating unit represented the the 
general formula (I) and which has a polymerizable double 
bond group at the terminal of the polymer main chain of the 
B block. 
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34 
Binder Resin (B): 

a starlike copolymer comprising an organic molecule 
having bonded thereto at least three polymer chains each 
containing at random a polymer component corresponding 
to the repeating unit represented by the general formula (I) 
and a polymer component having the polar group. 
Binder Resin (B6): 

a starlike copolymer comprising an organic molecule 
having bonded thereto at least three AB block polymer 
chains each comprising an A block containing a polymer 
component corresponding to the repeating unit represented 
by the general formula (I) and a B block containing a 
polymer component having the polar group. 
Now, the binder resin (B) which is a random polymer 

containing a polymer component represented by the general 
formula (I) and having the specified polar group in the 
polymer main chain and/or bonded at one terminal of the 
polymer main chain according to the present invention will 
be described in more detail below. 
The weight average molecular weight of the resin (B1) is 

suitably from 1x10 to 2x10, preferably from 3x10 to 
1x10' and the glass transition point of the resin (B1) is 
preferably from -30° C. to 110° C., and more preferably 
from -20° C. to 90° C. 

If the molecular weight of the resin (B) is less than 1x10 
the film-forming ability thereof is undesirably reduced, 
whereby the photoconductive layer formed cannot keep a 
sufficient film strength. On the other hand, if the molecular 
weight thereof is larger than 2x10, the fluctuations of dark 
decay retention rate and photosensitivity of the photocon 
ductive layer, particularly that containing a spectral sensi 
tizing dye for sensitization in a range of from near infrared 
to infrared become somewhat large, and thus the effect for 
obtaining stable duplicated images according to the present 
invention is reduced under severe conditions of high 
temperature and high-humidity or low-temperature and low 
humidity. 

In the resin (B), the content of the polymer component 
corresponding to the repeating unit represented by the 
general formula (I) is suitably not less than 30% by weight, 
preferably from 50 to 97% by weight, and the content of the 
polymer component containing the specified polar group is 
preferably from 0.05 to 15% by weight, more preferably 
from 1 to 10% by weight, as the total amount of the 
component bonded at one terminal of the main chain and the 
component contained in the main chain. 

If the content of the polar group-containing polymer 
component in the resin (B) is less than 0.05% by weight, the 
resulting electrophotographic light-sensitive material has 
too low initial potential to provide a sufficientimage density. 
If, on the other hand, it is more than 15% by weight, the 
dispersibility of the photoconductive substance tends to be 
reduced even though the resin has a low molecular weight 
resulting in decrease of the electrostatic characteristics. 

Further, of the low-molecular weight resin (B), a resin 
(hereinafter sometimes referred to as resin (BB) containing 
a methacrylate component having the specified substituent 
selected from an unsubstituted benzene ring, an unsubsti 
tuted naphthalene ring and a benzene ring which has a 
specific substituent(s) at the 2-position or 2- and 6-positions 
thereof, represented by the general formula (Ia) or (Ib) 
described above and having the specified polar group 
bonded at one terminal is preferred. 
The repeating unit represented by the general formula (I) 

described above, which is contained in an amount of not less 
than 30% by weight in the resin (B) will be further 
described below, 
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In the general formula (I), a and a each preferably 
represents a hydrogen atom, a cyano group, an alkyl group 
having from 1 to 4 carbon atoms (e.g., methyl, ethyl, propyl 
and butyl), -COO-Qs or -COO-Qs bonded via a 
hydrocarbon group (wherein Qs represents a hydrocarbon 
group, for example, an alkyl, alkenyl, aralkyl, alicyclic or 
aryl group which may be substituted, and specifically 
includes those as described for Q hereinafter). 
The hydrocarbon group in the above described -COO 

Qs group bonded via a hydrocarbon group includes, for 
example, a methylene group, an ethylene group, and a 
propylene group. 
Q preferably represents an alkyl group having from 1 to 

18 carbon atoms which may be substituted (e.g., methyl, 
ethyl, propyl, butyl, pentyl, hexyl, octyl, decyl, dodecyl, 
tridecyl, tetradecyl, 2-chloroethyl, 2-bromoethyl, 
2-cyanoethyl, 2-hydroxyethyl, 2methoxyethyl, 
2-ethoxyethyl, and 3-hydroxypropyl), an alkenyl group hav 
ing from 2 to 18 carbon atoms which may be substituted 
(e.g., vinyl, ally, isopropenyl, butenyl, hexenyl, heptenyl, 
and octenyl), an aralkyl group having from 7 to 12 carbon 
atoms which may be substituted (e.g., benzyl, phenethyl, 
naphthylmethyl 2-naphthylethyl, methoxybenzyl, 
ethoxybenzyl, and methylbenzyl), a cycloalkyl group having 
from 5 to 8 carbon atoms which may be substituted (e.g., 
cyclopentyl, cyclohexyl, and cyclohepty), or an aryl group 
which may be substituted (e.g., phenyl, tolyl, xylyl, mesityl, 
naphthyl, methoxyphenyl, ethoxyphenyl, fluorophenyl, 
difluorophenyl, bromophenyl, chlorophenyl, 
dichlorophenyl, iodophenyl, methoxycarbonylphenyl, 
ethoxycarbonylphenyl, and cyanophenyl). 
More preferably, the polymer component corresponding 

to the repeating unit represented by the general formula (I) 
is a methacrylate component having the specific aryl group 
represented by the above described general formula (Ia) 
and/or (Ib) (resin (BB)). 

In the general formula (Ia), T and Teach preferably 
represents a hydrogen atom, a chlorine atom, a bromine 
atom, and a hydrocarbon group having 1 to 10 carbon atoms 
Such as an alkyl group having from 1 to 4 carbon atoms (e.g., 
methyl, ethyl, propyl, and butyl), an aralkyl group having 
from 7 to 9 carbon atoms (e.g., benzyl, phenethyl, 
3-phenylpropyl, chlorobenzyl, dichlorobenzyl, 
bromobenzyl, methylbenzyl, methoxybenzyl, and 
chloromethylbenzyl), an aryl group (e.g., phenyl, tolyl, 
xylyl, bromophenyl, methoxyphenyl, chlorophenyl, and 
dichlorophenyl), -COQ or -COOQs (wherein Q and Qs 
each preferably represents any of the above-recited preferred 
hydrocarbon groups for T and T). 

In the general formula (Ia) or (Ib), X and X each 
represents a direct bond or linking group containing from 1 
to 4 linking atoms which connects between -COO- and 
the benzene ring, e.g., -(CH2)a(n represents an integer of 
from 1 to 3), -CHOCO-, -CHCHOCO-,-(CHO)- 
m (mi represents an integer of 1 or 2), and -CHCH-O-, 
and preferably represents a direct bond or a linking group 
containing from 1 to 2 linking atoms. 

Specific examples of the polymer component correspond 
ing to the repeating unit represented by the general formula 
(Ia) or (Ib) which can be used in the resin (B) according to 
the present invention are set forth below, but the present 
invention should not be construed as being limited thereto. 
In the following formulae (a-1) to (a-20), n represents an 
integer of from 1 to 4; m represents an integer of from 0 to 
3; p represents an integer of from 1 to 3; R to R each 
represents -CH2 or -(CH2CHs (wherein n and m 
each has the same meaning as defined above); and X and 
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36 
X, which may be the same or different, each represents a 
hydrogen atom, -Cl, -Br or -I. 

(H. 
tech 

COO 

(a-1) 

-O) 
CnH2n+1 

th (a-2) 
tech 

X 

fH, (a-3) 
eCH-y 

i-O) 
(CH2)C6Hs 

SH X (a-4) 

ech 
COO 

(CH2)C6H5 

fH, (a-5) 
eCH 

COCH-1 

fit (a-6) 
ech 

CO(CH2)C6H5 

fit (a-7) 
ech 

COOR 

CH3 x (a-8) 
-(-CH-C- 

COO CO) 
COCH2n-1 
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H3 COCH 

ech 
COO 

COCH2-1 

H x, 
+CH 

COO 

X2 

H. 
eCH to-O) 

CnH2n+1 

fit 
+CH 

COO(CH, -o 

X 

fH x, 
eCH 

COO 

COR10 

(H. CnH2n-1 
+CH 

COO 

COR11 

fit 
CH g 

th 
-(-CH-C- 

broC) 
(H. 

eCH 
COO(CH2--O 
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-continued 

fH, X2 (a-18) 

+CH 
COO-CH-OCO 

CH. (a-19) 
ech 

COO 

COOR2 

fH, CnH2n+1 (a-20) 
--CH2 - -- 

COO(CH 

CH2n-1 

Now, the polymer component having the specified polar 
group present in the resin (B) will be described in detail 
below. 
The polymer component having the specified polar group 

can exist either in the polymer chain (i.e., repeating unit) of 
the resin (B), at one terminal of the polymer chain or both 
of them. 
The polar group included in the polar group-containing 

polymer component is selected from -POH, -SOH, 
-COOH, -P(=O)(OH)O, and a cyclic acid anhydride 
group, as described above. The -P(=O)(OH)O denotes a 
group-represented by the following formula: 

O 

- -Q 
OH 

wherein Q, represents a hydrocarbon group or -OQ. 
(wherein Q, represents a hydrocarbon group). The hydro 
carbon group represented by Q preferably includes an 
aliphatic group having from 1 to 22 carbonatoms which may 
be substituted (e.g., methyl, ethyl, propyl, butyl, hexyl, 
octyl, decyl, dodecyl, octadecyl, 2-chloroethyl, 
2-methoxyethyl, 3-ethoxypropyl, allyl, crotonyl, butenyl, 
cyclohexyl, benzyl, phenethyl, 3-phenylpropyl, 
methylbenzyl, chlorobenzyl, fluorobenzyl, and 
methoxybenzyl) and an aryl group which may be substituted 
(e.g., phenyl, tolyl, ethylphenyl, propylphenyl, 
chlorophenyl, fluorophenyl, bromophenyl, 
chloromethylphenyl, dichlorophenyl, methoxyphenyl, 
cyanophenyl, acetamidophenyl, acetylphenyl, and 
butoxyphenyl). Q has the same meaning as defined for Q. 
The cyclic acid anhydride group is a group containing at 

least one cyclic acid anhydride. The cyclic acid anhydride to 
be contained includes an aliphatic dicarboxylic acid anhy 
dride and an aromatic dicarboxylic acid anhydride. 

Specific examples of the aliphatic dicarboxylic acid anhy 
drides include succinic anhydridering, glutaconic anhydride 
ring, maleic anhydride ring, cyclopentane-1,2-dicarboxylic 
acid anhydride ring, cyclohexane-1,2-dicarboxylic acid 
anhydride ring, cyclohexene-1,2-dicarboxylic acid anhy 
dride ring, and 2,3-bicyclo[2.2.2.1]octanedicarboxylic acid 
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anhydride. These rings may be substituted with, for 
example, a halogen atom (e.g., chlorine and bromine), and 
an alkyl group (e.g., methyl, ethyl, butyl and hexyl). 

Specific examples of the aromatic dicarboxylic acid anhy 
drides include phthalic anhydride ring, naphthalene 
dicarboxylic acid anhydridering, pyridine-dicarboxylic acid 
anhydride ring and thiophenedicarboxylic acid anhydride 
ring. These rings may be substituted with, for example, a 
halogen atom (e.g., chlorine and bromine), an alkyl group 
(e.g., methyl, ethyl, propyl, and butyl), a hydroxyl group, a 
cyano group, a nitro group, and an alkoxycarbonyl group (as 
the alkoxy group, e.g., methoxy and ethoxy). 

In a case wherein the polar group is connected to the 
polymer chain of the resin (B), the polar group may be 
bonded to the polymer main chain either directly or via an 
appropriate linking group. 
The linking group can be any group for connecting the 

polar group to the polymer main chain. Specific examples of 
suitable linking group include 

d 

(wherein dandd, which may be the same or different, each 
represents a hydrogen atom, a halogen atom (e.g., chlorine, 
and bromine), a hydroxyl group, a cyano group, an alkyl 
group (e.g., methyl, ethyl, 2-chloroethyl, 2-hydroxyethyl, 
propyl, butyl, and hexyl), an aralkyl group (e.g., benzyl, and 
phenethyl), a phenyl group), 

da da 

(wherein d and d each has the same meaning as defined for 
d or d above), 

(wherein dis represents a hydrogen atom or a hydrocarbon 
group (preferably having from 1 to 12 carbon atoms (e.g., 
methyl, ethyl, propyl, butyl hexyl, octyl, decyl, dodecyl, 
2-methoxyethyl, 2-chloroethyl, 2-cyanoethyl, benzyl, 
methylbenzyl, phenethyl, phenyl, tolyl, chlorophenyl, 
methoxyphenyl, and butylphenyl)), -CO-, -COO-, 
-OCO-, 

f 
-CON-, -SO2N-, 

-SO2-, -NHCONH-, -NHCOO-, -NHSO-, 
-CONHCOO-, -CONHCONH-, a heterocyclic ring 
(preferably a 5-membered or 6-membered ring containing at 
least one of an oxygen atom, a sulfur atom and a nitrogen 
atom as a hetero atom or a condensed ring thereof (e.g., 
thiophene, pyridine, furan, imidazole, piperidine, and 
morpholine)), 
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(wherein dandd, which may be the same or different, each 
represents a hydrocarbon group or -Ods (wherein dis rep 
resents a hydrocarbon group)), and a combination thereof. 
Suitable examples of the hydrocarbon group represented by 
d6, d, or ds include those described for ds. 

In the resin (B) according to the present invention, the 
ratio of the polar group present in the polymer chain to the 
polar group bonded to the terminal of the polymer main 
chain may be varied depending on the kinds and amounts of 
other binder resins, a resin grain, a spectral sensitizing dye, 
a chemical sensitizer and other additives which constitute 
the photoconductive layer according to the present 
invention, and can be appropriately controlled. What is 
important is that the total amount of the polar group 
containing component present in the resin (B1) is from 0.05 
to 15% by weight. 
The polymer component containing the polar group which 

can be used in the resin (B) may be derived from any of 
specified polar group-containing vinyl compounds copoly 
merizable with, for example, a monomer corresponding to 
the repeating unit represented by the general formula (I) 
(including that represented by the general formula (Ia) or 
(Ib)). Examples of such vinyl compounds are described, e.g., 
in Kobunshi Gakkai (ed.), Kobunshi Data Handbook 
(Kisohen), Baifukan (1986). Specific examples of these 
vinyl monomers include acrylic acid, O- and/or 3-substituted 
acrylic acids (e.g., O-acetoxy, O-acetoxymethyl, O-(2- 
amino)ethyl, O-chloro, O-bromo, O-fluoro, O-tributylsilyl, 
O-cyano, 3-chloro, 3-bromo, O-chloro-O-methoxy, and O.B- 
dichloro compounds), methacrylic acid, itaconic acid, ita 
conic half esters, itaconic half amides, crotonic acid, 
2-alkenylcarboxylic acids (e.g., 2-pentenoic acid, 2-methyl 
2-hexenoic acid, 2-octenoic acid, 4-methyl-2-hexenoic acid, 
and 4-ethyl-2-octenoic acid), maleic acid, maleic half esters, 
maleic half amides, vinylbenzenecarboxylic acid, vinylben 
Zenesulfonic acid, vinylsulfonic acid, vinylphosphonic acid, 
dicarboxylic acid vinyl or allyl half esters, and ester or 
amide derivatives of these carboxylic acids or sulfonic acids 
containing the specified polar group in the substituent 
thereof. 

Specific examples of the polar group-containing polymer 
components are set forth below, but the present invention 
should not be construed as being limited thereto. In the 
following formulae, e represents -H or -CH; e repre 
sents -H, -CH or -CHCOOCH; R represents an 
alkyl group having from 1 to 4 carbon atoms; Rs represents 
an alkyl group having from 1 to 6 carbon atoms, a benzyl 
group or a phenyl group; c represents an integer of from 1 
to 3; d represents an integer of from 2 to 11; e represents an 
integer of from 1 to 11; frepresents an integer of from 2 to 
4; and g represents an integer of from 2 to 10. 

e 

+CH 
COOH 

(b-1) 
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-continued 
e (b-46) 

ech,--- 
SOH 

CHNHCO 

(b. 47) 
-(-CH2-C- SOH 

lon; 
COOH 

CH3 (b. 48) 

ech,-- O 
toNicooch-o-o: 

bell, 
-(-CH2-CH-) (b-49) 

OH 

O 
I 

CHO-P-OH 

bit 
--CH2-gH-) OH (b-50) 

loNH 

SO3H 

-(-CH2-gH- (b-51) 

lon, COOH 

OH 

O (b-52) 

-(-CH2-gH- o--oh 
loni bn 

The resin (B) (including resin (BB) may preferably 
contain a polymer component containing a photo- and/or 
heat-curable group in addition to the polymer component 
represented by the general formula (), (Ia) and/or (Ib) and 
the polar group-containing component. The polymer com 
ponents containing a photo-and/or heat-curable group which 
can be used are specifically same as those described for the 
resin (A). 
The content of the curable group-containing polymer 

component in the resin (B1) is not more than 20 parts by 
weight per 100 parts by weight of the total polymer com 
ponents of the resin (B). If the content is too large, the 
electrophotographic characteristics of the light-sensitive 
material may tend to degradate. 
Moreover, the resin (B1) may further contain other poly 

mer components. Examples of such other polymer compo 
nents include, in addition to methacrylic acid esters, acrylic 
acid esters and crotonic acid esters containing substituents 
other than those described for the general formula (I), 
O-olefins, vinyl orallyl esters of carboxylic acids (including, 
e.g., acetic acid, propionic acid, butyric acid, valetic acid, 
benzoic acid, and naphthalenecarboxylic acid, as examples 
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46 
of the carboxylic acids), arylonitrile, methacrylonitrile, vinyl 
ethers, itaconic acid esters (e.g., dimethyl itaconate, and 
diethyl itaconate), acrylamides, methacrylamides, styrenes 
(e.g., styrene, vinyltoluene, chlorostyrene, hydroxystyrene, 
N,N-dimethyl a mino methyl styr ene, 
methoxycarbonylstyrene, methanesulfonyloxystyrene, and 
vinylnaphthalene), vinylsulfone-containing compounds, 
vinylketone-containing compounds, and heterocyclic vinyl 
compounds (e.g., vinylpyrrolidone, vinylpyridine, 
vinylimidazole, vinylthiophene, vinylimidazoline, 
vinylpyrazoles, vinyldioxane, vinylquinoline, 
vinyltetrazole, and vinyloxazine). It is desired that such 
other components do not exceed 30% by weight in the resin 
(B1). 

Introduction of the specified polar group into the terminal 
of the polymer main chain of the resin (B) can be easily 
conducted by an ion polymerization process, in which a 
various kind of reagents is reacted at the terminal of a living 
polymer obtained by conventionally known anion polymer 
ization or cation polymerization; a radical polymerization 
process, in which radical polymerization is performed in the 
presence of a polymerization initiator and/or a chain transfer 
agent which contains the specified polar group in the mol 
ecule thereof; or a process, in which a polymer having a 
reactive group (for example, an amino group, a halogen 
atom, an epoxy group, and an acid halide group) at the 
terminal obtained by the above-described ion polymeriza 
tion or radical polymerization is subjected to a polymer 
reaction to convert the terminal reactive group into the 
specified polar group. 
More specifically, reference can be made, e.g., to P. 

Dreyfuss and R. P. Quirk, Encycl. Polym, Sci. Eng., 7,551 
(1987), Yoshiki Nakajo and Yuya Yamashita, Senryo to 
Yakuhin, 30, 232 (1985), Akira Ueda and Susumu Nagai, 
Kagaku to Kogyo, 60, 57 (1986) and literature references 
cited therein. 

Specific examples of chain transfer agents which can be 
used include mercapto compounds containing the polar 
group or the reactive group capable of being converted into 
the polar group (e.g., thioglycolic acid, thiomalic acid, 
thiosalicylic acid, 2-mercaptopropionic acid, 
3-mercaptopropionic acid, 3-mercaptobutyric acid, N-(2- 
mercaptopropionyl)glycine, 2-mercaptonicotinic acid, 3-N- 
(2-mercaptoethyl)carbamoylpropionic acid, 3-N-(2- 
mercaptoethyl)aminol propionic acid, N-(3- 
mercaptopropionyl ) alanine, 2-mercaptoethanesulfonic 
acid, 2-mercaptoethanol, 3-mercapto-1,2-propanediol, 
1-mercapto-2-propanol, 3-mercapto-2-butanol, 
mercaptophenol, 2-mer capto ethylamine, 
2-mercaptoimidazole, 2-mercapto-3-pyridinol, 4-(2- 
mercaptoethyloxycarbonyl)phthalic acid anhydride, 
2-mercaptoethylphosphonic acid, and monomethyl 
2-mercaptoethylphosphonate), and alkyl iodide compounds 
containing the polar group or the polar group-forming 
reactive group (e.g., iodoacetic acid, iodopropionic acid, 
2-iodoethanol, 2-iodoethane sulfonic acid, and 
3-iodopropanesulfonic acid). Of these compounds mercapto 
compounds are preferred. 

Specific examples of the polymerization initiators con 
taining the polar group or the reactive group include 4,4'- 
azobis(4-cyanovaleric acid), 4,4'-azobis (4-cyanovaleric 
acid chloride), 2,2'-azobis(2-cyanopropanol), 2,2-azobis(2- 
cyanopentanol), 2,2'-azobis(2-methyl-N-(2-hydroxyethyl) 
propionamide, 2,2'-azobis-2-methyl-N-1,1-bis 
(hydroxymethyl)-2-hydroxyethyl)propionamide, 2,2'- 
azobis-2-1-(2-hydroxyethyl)-2-imidazolin-2-yl)propane, 
2,2'-azobis(2-(2-imidazolin-2-yl)propane), 2,2-azobis(2-(4, 
5,6,7-tetrahydro-1H-1,3-diazepin-2-yl)propanel, and 
derivatives thereof. 
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The chain transfer agent or polymerization initiator is 
preferably used in an amount of from 0.1 to 15 parts by 
weight, more preferably from 2 to 10 parts by weight, per 
100 parts by weight of the total monomers used. 
Now, the resin (B2) according to the present invention 

which is an AB or ABA block polymer comprising an A 
block which contains a polymer component represented by 
the general formula () and does not contain the specified 
polar group-containing component and a B clock containing 
the specified polar group-containing component will be 
described in more detail below. 

In the resin (B), the content of the specified polar 
group-containing polymer component present in the B block 
is suitably from 0.05 to 15 parts by weight, preferably from 
0.1 to 10 parts by weight per 100 parts by weight of the resin 
(B2). 

If the content of the polar group-containing component in 
the resin (B) is less than 0.05 parts by weight, the initial 
potential is low and thus satisfactory image density can not 
be obtained. On the other hand, if the content of the polar 
group-containing component is larger than 15% parts by 
weight, various undesirable problems may occur, for 
example, the dispersibility is reduced, the film Smoothness 
and the electrophotographic characteristics under high tem 
perature and high humidity condition decrease, and further 
when the light-sensitive material is used as an offset master 
plate, the occurrence of background stains increases. 
The weight average molecular weight of the resin (B2) is 

from 1x10 to 2x10, and preferably from 3x10 to 1x10. 
If the weight average molecular weight of the resin (B2) is 
less than 1x10 or if it is higher than 2x10, the effect of the 
resin (B2) according to the present invention is reduced, 
whereby the electrophotographic characteristics thereof 
become almost the same as those of conventionally known 
resins. 
The glass transition point of the resin (B2) is preferably 

from -30° C. to 100° C., and more preferably from 0°C. to 
90° C. 
The polymer component which constitutes the Ablock of 

the AB or ABA block polymer (resin (B)) according to the 
present invention will be described in more detail below. 
The Ablock contains the polymer component correspond 

ing to the repeating unit represented by the general formula 
(I) described above and the content thereof in the Ablockis 
preferably from 30 to 100% by weight, more preferably 
from 50 to 100% by weight. The Ablockpreferably does not 
contain the specified polar group-containing component 
which is contained in the B block. 
The repeating unit represented by the general formula (I) 

used in the AB or ABAblock polymer of resin (B) is same 
as that described in the resin (B) above. 
Of the polymer components corresponding to the repeat 

ing unit represented by the general formula (I), those cor 
responding to the repeating unit represented by the general 
formula (Ia) or (Ib) are preferred same as in the resin (B) 
above. 

Suitable examples of other polymer components which 
may be contained in the Ablockinclude those corresponding 
to the repeating unit represented by the following general 
formula (XII): 
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wherein X" represents 

-COO-, -oCo-, (-CH2OCO-, 

-(-CHOCO-, -o-, -SO2-, -Co-, 

Q2 Q2 

-CON-, -SO2N-, -CONHCOO-, 

-CONHCONH- or 

(wherein p represents an integer of from 1 to 3; and Q. 
represents a hydrogen atom or a hydrocarbon group); Q' 
represents a hydrocarbon group; andm' and m”, which may 
be the same or different, each has the same meaning as a or 
a in the general formula (I). 

Preferred examples of the hydrocarbon group represented 
by Q include an alkyl group having from 1 to 18 carbon 
atoms which may be substituted (e.g., methyl, ethyl, propyl, 
butyl, heptyl, hexyl, octyl, decyl, dodecyl, hexadecyl, 
octadecyl, 2-chloroethyl, 2-bromoethyl, 2-cyanoethyl, 
2-methoxycarbonylethyl, 2-methoxyethyl, and 
3-bromopropyl), an alkenyl group having from 4 to 18 
carbon atoms which may be substituted (e.g., 2-methyl-1- 
propenyl, 2-butenyl, 2-pentenyl, 3-methyl-2-pentenyl, 
1-pentenyl, 1-hexenyl, 2-hexenyl, and 4-methyl-2-hexenyl), 
an aralkyl group having from 7 to 12 carbon atoms which 
may be substituted (e.g., benzyl, phenethyl, 3-phenylpropyl, 
naphthylmethyl, 2-naphthylethyl, chlorobenzyl, 
bromobenzyl, methoxybenzyl, ethylbenzyl, methoxybenzyl, 
dimethylmethylbenzyl, and dimethoxybenzyl), an alicyclic 
group having from 5 to 8 carbon atoms which may be 
substituted (e.g., cyclohexyl, 2-cyclohexylethyl, and 
2-cyclopentylethyl), and an aromatic group having from to 
12 carbon atoms which may be substituted (e.g., phenyl, 
naphthyl, tolyl, xylyl, propylphenyl, butylphenyl, 
octylphenyl, dodecylphenyl, methoxyphenyl, ethoxyphenyl, 
butoxyphenyl, decyloxyphenyl, chlorophenyl, 
dichlorophenyl, bromophenyl, cyanophenyl, acetylphenyl, 
methoxycarbonylphenyl, ethoxycarbonylphenyl, 
butoxycarbonylphenyl, acetamidophenyl, 
propioamidophenyl, and dodecyloylamidophenyl). 
When X" represents 

the benzene ring may be substituted. Suitable examples of 
the substituents include a halogen atom (e.g., chlorine, and 
bromine), an alkyl group (e.g., methyl, ethyl, propyl, butyl, 
chloromethyl, and methoxymethyl), and an alkoxy group 
(e.g., methoxy, ethoxy, propoxy, and butoxy). 

Preferred examples of the hydrocarbon group represented 
by Q' include an alkyl group having from 1 to 22 carbon 
atoms which may be substituted (e.g., methyl, ethyl, propyl, 
butyl, heptyl, hexyl, octyl, decyl, dodecyl, tridecyl, 
tetradecyl, hexadecyl, octadecyl, 2-chloroethyl, 
2-bromoethyl, 2-cyanoethyl, 2-methoxycarbonylethyl, 
2-methoxyethyl, and 3-bromopropyl), an alkenyl group hav 
ing from 4 to 18 carbon atoms which may be substituted 
(e.g., 2-methyl-1-propenyl, 2-butenyl, 2-pentenyl, 3-methyl 
2-pentenyl, 1-pentenyl, 1-hexenyl, 2-hexenyl, and 4-methyl 
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2-hexenyl), an aralkyl group having from 7 to 12 carbon 
atoms which may be substituted (e.g., benzyl, phenethyl, 
3-phenylpropyl, naphthylmethyl, 2-naphthylethyl, 
chlorobenzyl, bromobenzyl, methylbenzyl, ethylbenzyl, 
methoxybenzyl, dimethylbenzyl, and dimethoxybenzyl), an 
alicyclic group having from 5 to 8 carbon atoms which may 
be substituted (e.g., cyclohexyl, 2-cyclohexylethyl, and 
2-cyclopentylethyl), and an aromatic group having from 6 to 
12 carbon atoms which may be substituted (e.g., phenyl, 
naphthyl, toly1, xylyl, propylphenyl, butylphenyl, 
octylphenyl, dodecylphenyl, methoxyphenyl, ethoxyphenyl, 
butoxyphenyl, decyloxyphenyl, chlorophenyl, 
dichlorophenyl, bromophenyl, cyanophenyl, acetylphenyl, 
methoxycarbonylphenyl, ethoxycarbonylphenyl, 
butoxycarbonylphenyl, acetamidophenyl, 
propioamidophenyl, and dodecyloylamidophenyl). 
More preferably, in the general formula (XII), X' repre 

sents -COO-, -OCO-, -CHCO-, -CHCOO-, 
-O-, -CONH-, -SO2NH- or 

Moreover, the Ablock may further contain other polymer 
components corresponding to monomers copolymerizable 
with monomers corresponding to the polymer components 
represented by the general formula (XII). 
Examples of such monomers include acrylonitrile, 

methacrylonitrile, and heterocyclic vinyl compounds (e.g., 
vinylpyridine, vinylimidazole, vinylpyrrollidone, 
vinylthiophene, vinylpyrazoles, vinyldioxane, and 
vinyloxazine). However, such other monomers are 
employed in an amount of not more than 20 parts by weight 
per 100 parts by weight of the total polymer components 
constituting the A block. 
The polymer component which constitutes the B block of 

the AB block or ABA block polymer will be described in 
greater detail below. 
The polar group-containing polymer component which 

constitutes the B block of the resin (B2) is same as the 
polymer component corresponding to the repeating unit 
containing the polar group described in the resin (B1) above. 
Two or more kinds of the polymer components containing 

the specified polar group may be employed in the B block. 
In such a case, two or more kinds of the polar group 
containing components may be contained in the B block in 
the form of a random copolymer or a block copolymer. 
The B block may contain other polymer components than 

the polar group-containing polymer components described 
above. Preferred examples of such other polymer compo 
nents include those corresponding to the repeating unit of 
the general formula (I) or (XII). Moreover, the B blockmay 
contain other polymer components. Examples of such other 
polymer components include other polymer components 
described in the resin (B) above. Such other monomers are 
employed in an amount of not more than 20 parts by weight 
per 100 parts by weight of the total polymer components 
constituting the B block. 
The AB block or ABA block polymer of the resin (B) 

according to the present invention can be produced by a 
conventionally known polymerization reaction method. 
More specifically, it can be produced by a method compris 
ing previously protecting the specified polar group of a 
monomer corresponding to the polymer component having 
the specified polar group to form a functional group, syn 
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50 
thesizing a block copolymer by a so-called known living 
polymerization reaction, for example, anion polymerization 
reaction with an organic metal compound (e.g., alkyl 
lithiums, lithium diisopropylamide, and alkylmagnesium 
halides) or a hydrogen iodideliodine system, a photopoly 
merization reaction using a porphyrin metal complex as a 
catalyst, or a group transfer polymerization reaction, and 
then conducting a protection-removing reaction of the func 
tional group which had been formed by protecting the polar 
group by a hydrolysis reaction, a hydrogenolysis reaction, an 
oxidative decomposition reaction, or a photodecomposition 
reaction to form the polar group. One example thereof is 
shown by the following reaction scheme (1): 

Reaction Scheme (1) 

H. 
CH= Poinciation > 

COOCH Reaction 

CH3 

och 
H. H booper 

ReCH---CH-M PEllion Reaction se 
COOCH3 COOCH3 (ii) Stop Reaction 

SH. H. E. 
R-(-CH2-g3b-(-CH2-gH Reaction 

booch, booper 
CH CH 

ReCH- x-bech- H 
COOCH COOH 

R: Alkyl group, porphyrin ring residue, etc. 
Prep: Protective group (e.g., C(CH3)3, Si(CH), etc.) 
-b-: A bond connecting blocks 

Specifically, the block copolymer can be easily synthe 
sized according to the synthesis methods described, e.g., in 
P. Lutz, P. Masson et al, Polym. Bull, 12, 79 (1984), B. C. 
Anderson, G. D. Andrews et al, Macromolecules, 14, 1601 
(1981), K. Hatada, K. Ute et al, Polym. J., 17,977 (1985), 
ibid., 18, 1037 (1986), Koichi Ute and Koichi Hatada, 
Kobunshi Kako, 36, 366 (1987), Toshinobu Higashimura 
and Mitsuo Sawamoto, Kobunshi Ronbun Shu, 46, 189 
(1989), M. Kuroki and T. Aida, J. Am. Chem. Soc, 109,4737 
(1989), Teizo Aida and Shohei Inoue, Yuki Gosei Kagaku, 
43, 300 (1985), and D. Y. Sogah, W. R. Hertler et al, 
Macromolecules, 20, 1473 (1987). 

Further, the block copolymer of the resin (B) can be also 
synthesized by performing a polymerization reaction under 
light irradiation using a monomer having an unprotected 
polar group and also using a dithiocarbamate group 
containing compound and/or xanthate group-containing 
compound as an initiator. For example, the block copolymer 
can be synthesized according to the synthesis methods 
described, e.g., in Takayuki Otsu, Kobunshi, 37,248 (1988), 
Shunichi Himori and Ryuichi Otsu, Polym. Rep. Jap. 37, 
3508 (1988), JP-A-64-111, JP-A-64-26619, Nobuyuki 
Higashietal, Polymer Preprints Japan, 36, (6), 1511 (1987), 
and M. Niwa, N. Higashi et al., J. Macromol. Sci. Chem, 
A24, (5), 567 (1987). 

Also, the protection of the specific polar group by a 
protective group and the release of the protective group (a 
reaction for removing a protective group) with respect to the 
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resin (B) can be easily conducted by utilizing convention 
ally known knowledges. More specifically, they can be 
performed by appropriately selecting methods described, 
e.g., in Yoshio Iwakura and Keisuke Kurita, Hannosei 
Kobunshi, Kodansha (1977), T. W. Greene, Protective 
Groups in Organic Synthesis, John Wiley & Sons (1981), 
and J. F. W. McOmie, Protective Groups in Organic 
Chemistry, Plenum Press, (1973), as well as the methods as 
described in the above references. 

Moreover, the AB block copolymer can be synthesized by 
a method wherein an azobis compound containing either the 
A block portion or the B blockportion (i.e., polymer azobis 
initiator) is synthesized and using the resulting polymer 
azobis initiator as an initiator, a radical polymerization 
reaction is conducted with corresponding monomers for 
forming another block. Specifically, the AB block copoly 
mer can be synthesized by the methods described, for 
example, in Akira Ueda and Susumu Nagai, Kobunshi 
Ronbun Shu, 44, 469(1987), and Akira Ueda, Osakashiritsu 
Kogyo Kenkyusho Hokoku, 84, (1989). 

In case of utilizing the above described synthesis method, 
a weight average molecular weight of the polymer azobis 
initiator is preferably not more than 2x10 in view of the 
easy synthesis of polymer azobis initiator and the regular 
polymerization reaction for the formation of block. On the 
other hand, it is preferred that the polymer chain of Ablock 
is longer than that of B blockin the resin (B) according to 
the present invention. As a result, a polymer azobis initiator 
containing the B blockportion is preferably employed when 
the AB block copolymer is synthesized according to the 
method. For example, the AB block copolymer is synthe 
sized according to the following reaction scheme (2): 

Reaction Scheme (2) 

Chain Tran?fer 
Agent 
HO(CH2)2SH 

mCH=h -- iCH=H Polymerization 
COOCH3 COOH Reaction 
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The glass transition point of the resin (B) is preferably not 
more than 120° C., and more preferably not more than 90° 
C. 

If the weight average molecular weight of the resin (B) 
is less than 1x10 or higher than 2x10, the effect of the 
present invention disappears since the electrostatic charac 
teristics decreases, even though the resin has the structure 
according to the present invention. 
The macromonomer (M) used in the resin (B) contains 

the specified polar group-containing polymer component 
and the content of the specified polar group-containing 
component in the resin (B) is suitably from 0.05 to 15% by 
weight, preferably from 1 to 10% by weight. 

If the content of the polar group-containing polymer 
component in the resin (B) is less than 0.05% by weight, the 
initial potential is low and thus satisfactory image density is 
hardly obtained. On the other hand, if the content of the 
polar group-containing component is larger than 15% by 
weight, the dispersibility of photoconductive substance is 
reduced, and further when the light-sensitive material is 
used as an offset masterplate, the occurrence of background 
stains may increase even a low molecular weight resin. 
The content of the polymer component corresponding to 

the repeating unit represented by the general formula (I) 
described above in the resin (B) is suitably not less than 
30% by weight, and preferably from 50 to 97% by weight, 
and the content of the polymer component corresponding to 
the macromonomer (M) in the resin (B) is suitably from 3 
to 50% by weight, and preferably from 3 to 40% by weight. 

If the content of each component exceeds the above 
described range, the electrostatic characteristics 
(particularly, dark charge retention rate and photosensitivity) 

fH, 
( HoocCH) -N) 2 

CN 
Hochs--CH-Hech-h r - HS I" in D.C.C. 

COOCH3 COOH 

h 
CH CH= 

COOR 
N-tech;cooch's CH-Hech-h Pori Y 

CN COOCH3 COOH Reaction 

fH, GH i-CH ;Citycoochys--CH-Hech-hy - l 
COOR CN COOCH3 COOH 

Now, among the resin (B), the resin (B) which is a graft may be reduced, and further the effect of the present 
copolymer formed at least from a monomer corresponding 
to the repeating unit of the general formula (I) described 
above and a monofunctional macromonomer (M) contain 
ing the specified polar group will be described in more detail 
below. 

The weight average molecular weight of the resin (B) is 
from 1x10 to 2x10, and preferably from 3x10 to 1x10. 

65 

invention for obtaining stable duplicated images is reduced 
since fluctuations of dark charge retention rate and photo 
sensitivity of the light-sensitive material, in particular, that 
containing a spectral sensitizing dye for sensitization in the 
range of from near-infrared to infrared become somewhat 
large under severe conditions of high temperature and high 
humidity or low temperature and low humidity. 
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In the resin (B), preferred examples of the repeating unit 
represented by the general formula (I) include also the 
repeating unit represented by the general formula (Ia) or the 
general formula (lb) as described above. 
Now, the monofunctional macromonomer (M) which is 

used in the resin (B) according to the present invention will 
be described in more detail below. 
The monofunctional macromonomer (M) is a mac 

romonomer having a weight average molecular weight of 
not more than 1x10" having a polymerizable double bond 
group bonded to only one terminal of its polymermain chain 
containing at least one polymer component having the 
specified polar group. 

Preferred examples of the polymerizable double bond 
group used in the macromonomer (M) include those rep 
resented by the following general formula (II): 

f General Formula (II) 

CH= 
V1 

wherein V represents -COO-, -OCO-, 
-CH2OCO-, -CHCOO-, -O-, -SO-, -CO-, 
-CONHCOO-, -CONHCONH-, -CONHSO-, 

T1 T1 

-CON-, -SO2N-, or 

(wherein T' represents a hydrogen atom or a hydrocarbon 
group); and b' and beach represents a hydrogen atom, a 
halogen atom, a cyano group, a hydrocarbon group, 
-COOZ" or -COOZ" bonded via a hydrocarbon group 
(wherein Z" represents a hydrogen atom or a hydrocarbon 
group). 

Preferred examples of the hydrocarbon group represented 
by T include those described for Q of X" in the general 
formula (XII) with respect to the resin (B) above. 
When V' represents 

the benzene ring may further be substituted. Suitable 
examples of the substituents include a halogen atom (e.g., 
chlorine and bromine), an alkyl group (e.g., methyl, ethyl, 
propyl, butyl, chloromethyl and methoxymethyl) and an 
alkoxy group (e.g., methoxy, ethoxy, propoxy and butoxy). 

In the general formula (II), b" and b, which may be the 
same or different, each preferably represents a hydrogen 
atom, a halogen atom (e.g., chlorine, and bromine), a cyano 
group, an alkyl group having from 1 to 4 carbon atoms (e.g., 
methyl, ethyl, propyl, and butyl), -COOZ" or -COOZ" 
bonded via a hydrocarbon group (wherein Z" preferably 
represents a hydrogen atom, an alkyl group having from 1 to 
18 carbon atoms, an alkenyl group, an aralkyl group, an 
alicyclic group or an aryl group, each of which may be 
substituted). More specifically, the examples of the hydro 
carbon groups are those described for T'above. 
The hydrocarbon group via which -COOZ" is bonded 

includes, for example, a methylene group, an ethylene 
group, and a propylene group. 
More preferably, in the general formula (II), V' repre 

sents -COO-,-OCO-, -CHOCO-, -CHCOO-, 
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54 
-O-, -CONHCOO-, -CONHCONH-, -CONH 
-SONH- or 

and b' and b, which may be the same or different, each 
represents a hydrogen atom, a methyl group, -COOZ", or 
-CHCOOZ" (wherein Z" represents a hydrogen atom or 
an alkyl group having from 1 to 6 carbon atoms (e.g., 
methyl, ethyl, propyl, butyl and hexyl)). Further, more 
preferably, either one of b" and b represents a hydrogen 
atOm. 

Specific examples of the polymerizable double bond 
group represented by the general formula (II) include 

O CH 

CHEC-C-O-, 

O 
I 

CH2=CH-C-O-, 

CH3 O CHCOOCH3 

th=ch--o- ch 
o=-o- 

CHCN 

CH= , CH2=CH-CONH-, 
o=l-o- 

CH3 CH 

ch-l-cont- th=CHCONti 
O O 

CH=CH-O-C-, CH2=CH-CH2-O-C-, 
Cl O 

CH2=CH-O-, CH2=C-CH-C-O-, 

COOCH O CH 

CH3 

CH-C-CONHCONH 

and 

CH-CH 

The macromonomer (M) according to the present inven 
tion contains a polymer component having the specified 
polar group as the polymer component constituting the 
polymer main chain. The polar group-containing polymer 
component used is same as that described with respect to the 
resin (B) above. 
The macromonomer (M) used in the resin (B) according 

to the present invention may contain other polymer compo 
nents in addition to the specified polar group-containing 
polymer component described above. Such other polymer 
components include a polymer component of a repeating 
unit represented by the following general formula (III): 
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General Formula (III) 

wherein V* has the same meaning as V' defined in the 
general formula (II) above. R represents a hydrocarbon 
group, provided that when V represents 

R represents a hydrogen atom or a hydrocarbon group. 
Preferred examples of the hydrocarbon group represented by 
R include those described for Q" in the general formula 
(XII) with repeat to the resin (B) above. 
When V represents 

the benzene ring may further be substituted. Suitable 
examples of the substituents include a halogen atom (e.g., 
chlorine and bromine), an alkyl group (e.g., methyl, ethyl, 
propyl, butyl, chloromethyl and methoxymethyl) and an 
alkoxy group (e.g., methoxy, ethoxy, propoxy and butoxy). 

In the general formula (III), c' and c, which may be the 
same or different, each has the same meaning as defined for 
b' or b in the general formula (II) described above. 
More preferably, in the general formula (III), V’ repre 

sents -COO-, -OCO-, -CHOCO-, CHCOO-, 
-O-, -CONH-, -SONH-, or 

and c' and c, which may be the same or different, each 
represents a hydrogen atom, a methyl group, -COOZ, or 
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-CHCOOZ (wherein Z represents a hydrogen atom or 
an alkyl group having from 1 to 6 carbon atoms (e.g., 
methyl, ethyl, propyl, butyl and hexyl)). Further, more 
preferably, either one of c' and c represents a hydrogen 
atOm. 

The content of such a polymer component is preferably 
from 50 to 99 parts by weight, and more preferably from 70 
to 95 parts by weight per 100 parts by weight of the total 
polymer components constituting the macromonomer (M). 
Of the content of the polymer component exceeds the above 
described range, the electrostatic characteristics tends to 
decrease. 

Further, the macromonomer (M) may contain, as a 
polymer component, one described as the other polymer 
component with respect to the resin (B) above. Such other 
components, however, are employed in a range of not more 
than 20 parts by weight per 100 parts by weight of the total 
polymer components constituting the resin (B3). 
The macromonomer (M) constituting the resin (B3) 

according to the present invention can be produced by 
conventionally known synthesis methods. For instance, it 
can be produced by a method comprising previously pro 
tecting the specified polar group of a monomer correspond 
ing to the polymer component having the specific polar 
group to form a functional group, synthesizing an AB block 
copolymer by a so-called known living polymerization 
reaction, for example, an ion polymerization reaction with 
an organic metal compound (e.g., alkyl lithiums, lithium 
diisopropylamide, and alkylmagnesium halides) or a hydro 
gen iodideliodine system, a photopolymerization reaction 
using a porphyrin metal complex as a catalyst, or a group 
transfer polymerization reaction, introducing a polymeriz 
able double bond group into the terminal of the resulting 
living polymer by a reaction with a various kind of reagent, 
and then conducting a protection-removing reaction of the 
functional group which has been formed by protecting the 
polar group by a hydrolysis reaction, a hydrogenolysis 
reaction, an oxidative decomposition reaction, or a photo 
decomposition reaction to generate the polar group. 
An example thereof is shown by the following reaction 

scheme (3): 

Reaction Scheme (3) 

H. H 
CH2 = -- CH2 = HO(CH2)2SH 

COOCH 

H 
HO(CH2)2S --CH- -(-CH2 

COOCH3 

H. 
(- - - 

Radical polymerization G 
COO 

(H. 
(a) CH2 = and 

Reaction COOH for forming Dicyclohexvicarbodiimide 
actonomer 

CH3 

(b) CH2=C O 
WV 

COOCH2CHC 
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-continued 
Reaction Scheme (3) 

57 

St. 
CH= H. H. 

W-Cis-E-CH-kech looch, lo-Cre) 

: Protective group for -COOH 

n, m: Repeating unit 

The living polymer can be easily synthesized according to 
synthesis methods as described, e.g., in P. Lutz, P. Masson 
et al, Polym. Bull, 12, 79 (1984), B. C. Anderson, G. D. 
Andrews etal, Macromolecules, 14, 1601 (1981), K. Hatada, 
K. Ute et al., Polym. J., 17, 977 (1985), ibid., 18, 1037 
(1986), Koichi Ute and Koichi Hatada, Kobunshi Kako, 36, 
366 (1987), Toshinobu Higashimura and Mitsuo Sawamoto, 
Kobunshi Ronbun Shu, 46, 189 (1989), M. Kuroki and T. 
Aida, J. Am. Chem. Soc, 109,4737 (1987), Teizo Aida and 
Shohei Inoue, Yuki Gosei Kagaku, 43,300 (1985), and D.Y. 
Sogoh, W. R. Hertler et al., Macromolecules, 20, 1473 
(1987). 

In order to introduce a polymerizable double bond group 
into the terminal of the living polymer, a conventionally 
known synthesis method for macromonomer can be 
employed. 
For details, reference can be made, for example, to P. 

Dreyfuss and R. P. Quirk, Encycl. Polym. Sci. Eng., 7,551 
(1987), P. F. Rempp and E. Franta, Ady. Polym. Sci., 58, 1 
(1984), V. Percec, Appl. Polym. Sci., 285, 95 (1984), R. 
Asami and M. Takari, Makromol. Chem. Suppl., 12, 163 
(1985), P. Rempp et al., Makromol. Chem. Suppl., 8, 3 
(1984), Yushi Kawakami, Kogaku Kogyo, 38, 56 (1987), 
Yuya Yamashita, Kobunshi, 31, 988 (1982), Shiro 
Kobayashi, Kobunshi, 30, 625 (1981), Toshinobu 
Higashimura, Nippon Secchaku Kyokaishi, 18, 536 (1982), 
Koichi Itoh, Kobunshi Kako, 35, 262 (1986), Kishiro 
Higashi and Takashi Tsuda, Kino Zairyo, 1987, No. 10, 5, 
and references cited in these literatures. 

Also, the protection of the specified polar group and the 
release of the protective group (protection-removing 
reaction) in the preparation of the resin (B) according to the 
present invention can be easily conducted by utilizing con 
ventionally known techniques. More specifically, they can 
be performed by appropriately selecting methods as 
described, e.g., in Yoshio Iwakura and Keisuke Kurita, 
Hannosei Kobunshi, Kodansha (1977), T. W. Greene, Pro 
tective Groups in Organic Synthesis, John Wiley & Sons 
(1981), and J. F. W. McOmie, Protective Groups in Organic 
Chemistry, Plenum Press, (1973), as well as methods as 
described in the above references. 

Furthermore, the copolymer can also be synthesized by a 
photoinfeter polymerization method using a dithiocarbamate 
compound as an initiator. For example, the copolymer can 
be synthesized according to synthesis methods as described, 
e.g., in Takayuki Otsu, Kobunshi, 37,248 (1988), Shunichi 
Himori and Ryuichi Ohtsu, Polym. Rep. Jap., 37, 3508 
(1988), JP-A-64-111, and JP-A-64–26619. 
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Protection 
Removing 

W: -COO- (in case of (a)) 
W: -cooch-HCH- (in case of (b)) 

OH 

gll 
CH= fH, SH 

W-(CH2)2S --CH, - x -CH- H. 
COOCH COOH 

The macromonomer according to the present invention 
can be obtained by applying the above described synthesis 
method for macromonomer to the copolymer. 
Now, among the resin (B), the resin (B) which is a graft 

copolymer formed at least from a monofunctional mac 
romonomer (M) which is an AB block copolymer compris 
ing an A block containing the polar group and a B block 
containing a polymer component represented by the general 
formula (I) described above and which has a polymerizable 
double bond group bonded at the terminal of the B blockwill 
be described in more detail below. 
The weight average molecular weight of the resin (B) is 

from 1x10 to 2x10, and preferably from 3x10 to 1x10'. 
The glass transition point of the resin (B) is preferably from 
-40° C. to 110° C., and more preferably from -20° C. to 90° 
C. 

If the weight average molecular weight of the resin (B) 
is less than 1x10, the film-forming property of the resin is 
lowered, thereby a sufficient film strength cannot be 
maintained, and on the other hand, if the weight average 
molecular weight of the resin (B) is higher than 2x10, the 
effect of the present invention for obtaining stable duplicated 
images is reduced since fluctuations of electrophotographic 
characteristics (particularly, initial potential, dark charge 
retention rate and photosensitivity) of the photoconductive 
layer, in particular, that containing a spectral sensitizing dye 
for sensitization in the range of from near-infrared to infra 
red become somewhat large under severe conditions of high 
temperature and high humidity or low temperature and low 
humidity. 
The content of the macromonomer (M2) in the graft 

copolymer of resin (B) according to the present invention 
is suitably from 1 to 60% by weight, and preferably from 5 
to 40% by weight. 

If the content of the macromonomer (M) is less than 1% 
by weight in the resin (B), electrophotographic character 
istics (particularly, dark charge retention rate and 
photosensitivity) may be reduced and the fluctuations of 
electrophotographic characteristics of the photoconductive 
layer, particularly that containing a spectral sensitizing dye 
for the sensitization in the range of from near-infrared to 
infrared become large depending on changes in ambient 
conditions. The reason therefor is considered that the con 
struction of the polymer becomes similar to that of a 
conventional homopolymer or random polymer due to the 
presence of only a small amount of the macromonomer (M) 
which constitutes the graft portion. On the other hand, if the 
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content of the macromonomer (M) in the resin (B) exceeds 
60% by weight, the copolymerizability of the macromono 
mer (M) with other monomers corresponding to other 
copolymer components according to the present invention 
may become insufficient, and there is a tendency that the 
sufficient electrophotographic characteristics can not be 
obtained as the binder resin. 
The content of the polar group-containing component 

present in the macromonomer (M) of the resin (B) accord 
ing to the present invention is suitably from 0.05 to 15 parts 
by weight and preferably from 3 to 15 parts by weight per 
100 parts by weight of the resin (B). The content of the 
polar group can be adjusted to the desired amount by 
controlling the composition rate of the A block in the 
macromonomer (M) and the copolymerization ratio of the 
macromonomer (M) in the resin (B). 

If the content of the polar group-containing component in 
the resin (B) is less than 0.05% by weight, the initial 
potential is low and thus satisfactory image density is hardly 
obtained. On the other hand, if the content of the polar 
group-containing component is larger than 15% by weight, 
the dispersibility of photoconductive substance is reduced, 
and further when the light-sensitive material is used as an 
offset master plate, the occurrence of backgroundstains may 
increase even a low molecular weight resin. 
Now, the monofunctional macromonomer (M) used in 

the graft copolymer according to the present invention will 
be described in more detail below. 
The copolymer component constituting the macromono 

mer (M) used in the resin (B) according to the present 
invention comprises the A block and the B block as 
described above, and a weight ratio of A block/B block is 
preferably 1/99 to 70/30 and more preferably 3/97 to 50/50. 
The polar group-containing component present in the 

components constituting the Ablock of the macromonomer 
(M2) is same as the polar group-containing component 
described with respect to the resin (B) above. 
Two or more kinds of the polar group-containing com 

ponents may be present in the A block, and in such a case, 
two or more kinds of these polar group-containing compo 
nents may be contained in the form of a random copolymer 
or a block copolymer in the block A. The A block may 
further contain a component which does not contain the 
polar group (for example, a component represented by the 
general formula (I) described above) in addition to the polar 
group-containing component. The content of the polar 
group-containing component in the A block is preferably 
from 30 to 100% by weight. 
The B block constituting a part of the macromonomer 

(M2) may further contain a polymer component other than 
the polymer component represented by the general formula 
(I). Suitable examples of such other polymer components 
include acrylonitrile, methacrylonitrile, and heterocyclic 
vinyl compounds (e.g., vinylpyridine, vinylimidazole, 
vinylpyrrollidone, vinylthiophene, vinylpyrazole, 
vinyldioxane, and vinyloxazine. Such other monomers are 
employed in a range of not more than 20 parts by weight per 
100 parts by weight of the total polymer components in the 
B block. Further, the B block preferably does not contain 
any specified polar group-containing polymer component 
which is a component constituting the Ablock. When two or 
more kinds of polymer components are present in the B 
block, two or more kinds of these polymer components may 
be contained in the B block in the form of a random 
copolymer or a block copolymer. However, it is preferred 
that they are present at random in view of simplicity in 
synthesis. 
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As described above, the macromonomer (M) to be used 

in the present invention has a structure of the AB block 
copolymer in which a polymerizable double bond group is 
bonded to one of the terminals of the B block composed of 
the polymer component represented by the general formula 
(I) described above and the other terminal thereof is con 
nected to the Ablock composed of the polymer component 
containing the polar group described above. Now, the poly 
merizable double bond group will be described in detail 
below. 

Suitable examples of the polymerizable double bond 
group include those represented by the general formula (II) 
described with respect to the resin (B) above. 
The macromonomer (M) used in the present invention 

has a structure in which a polymerizable double bond group 
preferably represented by the general formula (II) is 
bonded to one of the terminals of the B block either directly 
or through an appropriate linking group. The linking group 
which can be used includes a carbon-carbon bond (either 
a single bond or a double bond), a carbon-hetero atom bond 
(the hetero atom includes, for example, an oxygen atom, a 
Sulfur atom, a nitrogen atom, and a silicon atom), a hetero 
atom-hetero atom bond, and an appropriate combination 
thereof. 
More specifically, the bond between the polymerizable 

double bond group and the terminal of the B block is a mere 
bond or a linking group selected from 

(wherein Z’, which may be the same or different, each 
represents a hydrogen atom, a halogen atom (e.g., fluorine, 
chlorine, and bromine), a cyano group, a hydroxyl group, or 
an alkyl group (e.g., methyl, ethyl, and propyl), 

--CH=CH-), y 

O 

-O-, -S-, -C-, --, -COO-, 
Z5 

S 

re-C-, -SO2-, –co- -so 
Z5 Z5 

Z5 

-NHCOO-, -NHCONH- and -j- 
Z5 

(wherein Zi each represents a hydrogen atom or a hydro 
carbon group having the same meaning as defined for Qin 
the general formula (I) described above), and an appropriate 
combination thereof. 

If the Weight average molecular weight of the mac 
romonomer (M2) exceeds 2x10, copolymerizability with 
other monomer (for example, monomer corresponding to the 
general formula (I) described above) is undesirably reduced. 
If, on the other hand, it is too low, the effect of improving 
electrophotographic characteristics of the light-sensitive 
layer would be Small. Accordingly, the macromonomer (M) 
preferably has a weight average molecular weight of at least 
1X10. 
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The macromonomer (M2) used in the resin (B) according 
to the present invention can be produced by a conventionally 
known synthesis method. An example thereof is shown by 
the following reaction scheme (4): 

62 
as described for the protection-removing reaction to the 
polar group in the resin (B) above. 

Specific examples of the macromonomer (M) which can 
be used in the present invention are set forth below, but the 

Reaction Scheme (4) 

Living 
th Polymerization fH, 

CHEC Reaction G -(-CH2-) 
tion Reaction 

CH3 

th 
CHEC 

CH3 
COOCH3 

CH-Ce Méb Li iving Polymeriza 

CH3 

to- x-beCH- HCH, -O- CHECH2 
COOCH 

(a) 

CH3 CH3 CH3 Protection 
BrCH2 -O- CHECH Removing 

ech,--bech,----CH- Me Reaction G 
COOCH3 COOCH3 H 

(b) V CO2 9 C=CH2. 
/V 
CH2CHCHOOC 

\ SH 
CH3 CH3 OH CECH2 

--CH, -C H-b --CH- HCOOCH, HCHook 

CH3 

+CH----CH-- Hw 
COOH 

: Protective group for -COOH 

-b-: A bond connecting blocks 
n, m: Repeating unit 

The method for synthesis of living polymer and the 
method for introducing a polymerizable double bond group 
into the terminal of the living polymer are same as those 
described with respect to the macromonomer (M) above. 

Also, the protection of the specified polar group of the 
present invention and the release of the protective group (a 

COOCH3 

-CH2 -O- CH=CH 

(in case of (a)) 
COOCH OH CH3 

-COOCH2CHCHOOC-(CH2 

CH3 W: 

(in case of (b)) 

present invention should not be construed as being limited 
thereto. In the following formulae, p, p" and p each 

reaction for removing a protective group) can be easily 65 represents -H, -CH3 or -CHCOOCH3; prepresents 
conducted by utilizing conventionally known techniques. 
More specifically, they can be performed in the same manner 

-H or -CH3; R' represents -CH (wherein prep 
resents an integer of from 1 to 18), 
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e-CH, (-CH2) 

(wherein q represents an integer of from 1 to 3), Y’ represents -OH,-COOH, -SOH, 

O O 10 I 
-OP-OH or -OP-CH3; 

Y. 
OH OH 

(wherein Y' represents -H, -Cl, -Br, -CH, -OCH 
15 3 or -COCH) or Y represents -COOH, 

O O 

-(-CH I r -SOH, -OP-OH or -OP-OCH3; 
20 

OH OH 

(wherein r represents an integer of from 0 to 3); R' 
represents -CH (wherein S represents an integer of trepresents an integer of from 2 to 12; and u represents an 
from 1 to 8) or integer of from 2 to 6. 

P3 (M-1) 

CH- P4 P5 
loochciclooceech,--bech,---- 

bh loor. loot 
p3 (M-2) 

CH- P4 p5 
loochyoceech,--bech,--- 

loor loot 
P6 (M-3) 

CH 
P4 p5 

Cheech- sect- --- 
loor booh 

p3 (M-4) 

cis- P4 p5 

COO(CH2)(-CH, - -)-b-CH ---, 
COORi. COOH 

(M-5) 

CH= it 
COO(CH2)2NHCOO(CH2--ee-CH-C-)-b-e-CH2-C--- 
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-continued 
p6 (M-14) 

cis 
P4 

CHNicooch-tech--bech-chor 
loor. bicoot 

CH2=CH p6 PS (M-15) 

thcooch-tech, -- ecis-- loochy, 

CH3 

p4 P6 (M-16) CH=h 
CHHChooct-ch-bech,---- 

OH COOR11 

In the resin (B), the component represented by the 
general formula (I) described above is preferably used as a 
component copolymerizable with the macromonomer (M2). 
It is preferred that the polymer main chain of the resin (B) 
does not contain a polymer component containing the polar 
group which is present in the Ablock of the macromonomer. 
Of the repeating units represented by the general formula 

(I) used as the component of the resin (B), the methacrylate 
component represented by the general formula (Ia) or the 
general formula (Ib) as described with respect to the resin 
(B) above is preferred. 

In the graft copolymer of the resin (B) according to the 
present invention, a polymer component copolymerizable 
with the macromonomer (M-2) may be one other than the 
component represented by the general formula (I), (Ia) or 
(b). Examples of such polymer components include the 
other polymer components containing substituents other 
than those defined for the general formula (I) as described 
with respect to the resin (B) above. Preferred examples 
include vinyl or allyl ester of alkanoic acids having from 1 
to 3 carbon atoms, acrylonitrile, methacrylonitrile, styrene 
and styrene derivatives (e.g., vinyltoluene, butylstyrene, 
methoxystyrene, chlorostyrene, dichlorostyrene, 
bromostyrene, and ethoxystyrene). 
The resin (B) according to the present invention can be 

produced by copolymerization of at least one compound 
each selected from the above described macromonomers 
(M) and other monomers (for example, those correspond 
ing to the general formula (D) in the desired ratio. The 
copolymerization can be performed using a known poly 
merization method, for example, solution polymerization, 
suspension polymerization, precipitation polymerization, 
and emulsion polymerization. More specifically, according 
to the solution polymerization monomers are added to a 
solvent such as benzene or toluene in the desired ratio and 
polymerized with an azobis compound, a peroxide com 
pound or a radical polymerization initiator to prepare a 
copolymer solution. The solution is dried or added to a poor 
solvent whereby the desired copolymer can be obtained. In 
case of suspension polymerization, monomers are sus 
pended in the presence of a dispersing agent such as poly 
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vinyl alcohol or polyvinyl pyrrollidone and copolymerized 
with a radical polymerization initiator to obtain the desired 
copolymer. 
Now, the starlike copolymer of the resin (B) according to 

the present invention will be described in more detail below. 
The starlike copolymer of the resin (B) includes the resin 

(B) which is a starlike copolymer comprising an organic 
molecule having bonded thereto at least three polymer 
chains containing a polymer component (a) represented by 
the general formula (I) described above and a polymer 
component (b) containing the specified polar group, and the 
resin (B) which is a starlike copolymer comprising an 
organic molecule having bonded thereto at least three AB 
block polymer chains each containing an Ablock compris 
ing at least a polymer component represented by the general 
formula (I) described above and a B block comprising at 
least a polymer component containing the specified polar 
group. 
The resin (Bs) of the starlike copolymer comprising the 

polymer component (a) and the polymer component (b) can 
be schematically illustrated below. 

Polymer olymer) 

Polymer) 

Polymer Polymer 

Polymer Polymer) 

wherein X represents an organic molecule; and Polymer 
represents a polymer chain. 
Three or more polymer chains which are bonded to the 

organic molecule may be the same as or different from each 
other and each contains at least the polymer component 
represented by the general formula (I) and the polar group 
containing polymer component. The length of each polymer 
chain may be the same or different. A number of the polymer 
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chains bonded to an organic molecule is at most 15, and 
usually about 10 or less. 

In the resin (B) of the AB block starlike copolymer, the 
A block and the B block in the polymer chain can be 
arranged in any order. Specifically, the resin (B) can, for 
example, be schematically illustrated below. 

(B)--A) (A)--B) 

(B)--A) (A)--B) 

(A)--B) (BA) 

(A)--B) (B)--A) 

wherein Xrepresents an organic molecule; (A) represents A 
block; (B) represents B block; and (A)-(B) represents a 
polymer chain. A number of the AB block polymer chains 
bonded to an organic molecule is at most 15, and usually 
about 10 or less. 
The weight average molecular weight of the resins (B) 

and (B) is from 1x10 to 2x10, and preferably from 3x10 
to 1x10". The glass transition point of the resins (B) and 
(B) is preferably from -40° C. to 110° C., and more 
preferably from -20° C. to 90° C. 

If the weight average molecular weight of the resin (B3) 
or (B) is less than 1x10, the film-forming property of the 
resin is lowered, thereby a sufficient film strength cannot be 
maintained, and on the other hand, if the weight average 
molecular weight of the resin (B) or (B) is higher than 
2x10, the effect of the present invention for obtaining stable 
duplicated images is reduced since fluctuations of electro 
photographic characteristics (particularly, initial potential, 
dark decay retention rate and photosensitivity) of the pho 
toconductive layer, in particular, that containing a spectral 
sensitizing dye for sensitization in the range of from near 
infrared to infrared become somewhat large under severe 
conditions of high temperature and high humidity or low 
temperature and low humidity. 
The resin (B) used in the presentinvention has a structure 

of a starlike copolymer as described above, and the content 
of the polar group-containing polymer component (b) 
present in the polymer chains of the resin (B) is from 0.05 
to 15 parts by weight, preferably from 3 to 15 parts by 
weight per 100 parts by weight of the resin (B). 

If the content of the polar group-containing component in 
the resin (B) is less than 0.05% by weight, the initial 
potential is low and thus satisfactory image density can not 
be obtained. On the other hand, if the content of the polar 
group-containing component is larger than 15% by weight, 
the dispersibility is reduced, and further when the light 
sensitive material is used as an offset master plate, the 
occurrence of background stains may increase even a low 
molecular weight resin. Two or more kinds of the polymer 
components containing the specified polar group may be 
present in the polymer chains of the resin (B). 
The content of the polymer component corresponding to 

the repeating unit represented by the general formula (I) 
present in the polymer chains of the resin (B) comprising 
the polymer component (a) and the polymer component (b) 
is not less than 30 parts by weight, preferably from 30 to 
99.95 parts by weight, more preferably from 50 to 99.5 parts 
by weight per 100 parts of the resin (B). 
The content of the polar group-containing component 

present in the AB block starlike polymer of the resin (B) 
according to the present invention is from 0.05 to 15 parts 
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by weight, preferably from 3 to 15 parts by weight per 100 
parts by weight of the resin (B). 

If the content of the polar group-containing componentin 
the resin (B) is less than 0.05% by weight, the initial 
potential is low and thus satisfactory image density can not 
be obtained. On the other hand, if the content of the polar 
group-containing component is larger than 15% by weight, 
the dispersibility is reduced, and further when the light 
sensitive material is used as an offset master plate, the 
occurrence of background stains may increase even a low 
molecular weight resin. 
The content of the polymer component corresponding to 

a repeating unit represented by the general formula (I) in the 
A block of the resin (B) is preferably from 30 to 100% by 
weight, more preferably from 50 to 100% by weight. The A 
block preferably does not contain any specified polar group 
containing component used in the B block. 
The polymer components constituting the polymer chains 

of the starlike copolymer (resin (Bs) or (B)) according to 
the present invention will be described in detail below. 
The repeating unit represented by the general formula (I) 

used in the starlike copolymer is same as that described with 
respect to the resin (B). 
Of the repeating units represented by the general formula 

(I) in the starlike copolymer, those represented by the 
general formula (Ia) or (Ib) are preferred same as described 
with the resin (B) above. 
The polar group-containing polymer component present 

in the polymer chain of the resin (B) or in the B block of 
the resin (B) is same as that described with respect to the 
resin (B) above. 
Two or more kinds of the above-described polymer com 

ponents containing the specified polar group may be 
employed in the polymer chain of the resin (B). The B 
block of the resin (B) may contain two or more kinds of the 
polymer components each having the specified polar group, 
and in this case, two or more kinds of these polar group 
containing components may be contained in the B block in 
the form of a random copolymer or a block copolymer. 
The polymer chain comprising the polymer components 

(a) and (b) of the resin (B) may contain other polymer 
components than the polar group-containing polymer com 
ponents and the polymer components represented by the 
general formula (I). Also, the A block in the AB block 
starlike copolymer of the resin (B) may contain other 
polymer components than the polymer components repre 
sented by the general formula (I). Examples of such other 
polymer components include those represented by the gen 
eral formula (XII) described with respect to the resin (B) 
above. 

Moreover, the polymer chain of the resin (B) may further 
contain other polymer components corresponding to mono 
mers copolymerizable with monomers corresponding to the 
polymer components represented by the general formula 
(XII), for example, the other copolymer components con 
taining substituents other than those defined in the general 
formula (I) as described with respect to the resin (B) above. 
However, such other polymer components are preferably 
employed in an amount of not more than 20 parts by weight 
per 100 parts by weight of the total polymer components 
constituting the polymer chain. 
The A block of the resin (B) may contain the above 

described polymer components represented by the general 
formula (XII) and, if desired, above described other polymer 
components corresponding to monomers copolymerizable 
with monomers corresponding to the polymer components 
represented by the general formula (XII), for example, 
components corresponding to acrylonitrile, methacryloni 
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trile and heterocyclic vinyl compounds (e.g., vinylpyridine, 
vinylimidazole, vinylpyrrollidone, vinylthiophene, 
vinylpyrazole, vinyldioxane, and vinyloxazine). However, 
such other polymer components are preferably employed in 
an amount of not more than 20 parts by weight per 100 parts 
by weight of the total polymer components of the A block. 
The B block of the resin (B) may contain other polymer 

components than the above described polar group 
containing polymer component. Preferred examples of such 
other polymer components include the above described 
polymer components corresponding to a repeating unit rep 
resented by the general formula (I) or CXII). Moreover, the 
B block may further contain other polymer components, for 
example, polymer components corresponding to monomers 
copolymerizable with monomers corresponding to the poly 
mer components represented by the general formula (XI), 
such as those containing substituents other than those 
defined in the general formula (I) as described with respect 
to the resin (B) above. 
The organic molecule to which at least three polymer 

chains are bonded and which is used in the starlike copoly 
mer of the resin (B) or (B) according to the present 
invention is any organic molecule having a molecular 
weight of 1000 or less. Suitable examples of the organic 
molecules include those containing a trivalent or more 
hydrocarbon moiety shown below 

2 

wherein () represents a repeating unit; r", r, r and reach 
represents a hydrogen atom or a hydrocarbon group, pro 
vided that at least one of r" and r or r and r" is bonded to 
a polymer chain. 
These organic moieties may be employed individually or 

as a combination thereof. In the latter case, the combination 
may further contain an appropriate linking unit, for example, 

(wherein r represents a hydrogen atom or a hydrocarbon 
group), -NHCOO-, -NHCONH- and a heterocyclic 
group containing at least one hetero atom such as oxygen, 
sulfur or nitrogen (e.g., thiophene, pyridine, pyran, 
imidazole, benzimidazole, furan, piperidine, pyrazine, pyr 
role and piperazine, as the hetero ring). 

Other examples of the organic molecules to which the 
polymer chains are bonded include those comprising a 
combination of 

with a linking unit described above. However, the organic 
molecules which can be used in the presentinvention should 
not be construed as being limited to those described above. 
The starlike copolymer according to the present invention 

can be prepared by utilizing conventionally known synthesis 
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methods of starlike polymers using monomers containing a 
polar group and a polymerizable double-bond group. For 
instance, a method of polymerization reaction using a car 
boanion as an initiator can be employed. Such a method is 
specifically described in M. Morton, T. E. Helminiak et al, 
J. Polym. Sci., 57, 471 (1962), B. Gordon III, M. 
Blumenthal, J. E. Loftus, et al Polym. Bull, 11,349 (1984), 
and R. B. Bates, W. A. Beavers, et al., J. Org. Chem, 44, 
3800 (1979). In case of using the reaction, it is required that 
the specified polar group according to the present invention 
be protected to form a functional group and the protective 
group be removed after polymerization. 
The protection of the specified polar group of the present 

invention and the release of the protective group (a reaction 
for removing a protective group) can be easily conducted by 
utilizing conventionally known knowledges. More 
specifically, they can be performed by appropriately select 
ing methods described, e.g., in Yoshio Iwakura and Keisuke 
Kurita, Hannosei Kobunshi, Kodansha (1977), T. W. 
Greene, Protective Groups in Organic Synthesis, John Wiley 
& Sons (1981), and J. F. W. McOmie, Protective Groups in 
Organic Chemistry, Plenum Press, (1973), as well as meth 
ods as described in the above references. 

Further, the copolymer can be synthesized by conducting 
a polymerization reaction under light irradiation using a 
monomer having the unprotected polar group and also using 
a dithiocarbamate group-containing compound and/or axan 
thate group-containing compound as an initiator. For 
example, the copolymer can be synthesized according to the 
synthesis methods described, e.g., in Takayuki Otsu, 
Kobunshi, 37,248 (1988), Shunichi Himoriand Ryichi Otsu, 
Polym. Rep. Jap. 37, 3508 (1988), JP-A-64-111, JP-A-64 
26619, Nobuyuki Higashietal, Polymer Preprints Japan, 36 
(6) 1511 (1987), and M. Niwa, N. Higashi et al., J. Macro 
mol. Sci. Chem, A24(5), 567 (1987). 
The weight average molecular weight of the starlike 

copolymer of the resin (B) or (B) according to the present 
invention can be easily controlled in the desired range by 
appropriately selecting the kinds of monomers and polymer 
ization initiator, the amounts of these components, the 
polymerization temperature, etc., as conventionally known 
in a polymerization reaction. 
The amount of the binder resin (B) is preferably from 3 to 

50 parts by weight, and more preferably from 5 to 20 parts 
by weight per 100 parts by weight of the total amount of the 
binder resin used in the photoconductive layer according to 
the present invention. 
Now, a photo- and/or heat-curable compound which can 

be used together with the resin according to the present 
invention will be described in detail below. 
The photo- and/or heat-curable compound includes any of 

low molecular weight compound, oligomer and polymer 
each having at least one photo- and/or heat-curable group. 
The photo- and/or heat-curable group means a group capable 
of inducing curing reaction of a resin on application of at 
least one of heat and light as described above. Specific 
examples of the photo-curable group and heat-curable group 
include those described for the functional group included in 
the polymer component (c) constituting the resin (A) above. 
The photo- and/or heat-curable compounds include com 

pounds commonly used as crosslinking agents, for example 
those described, e.g., in Shinzo Yamashita and Tosuke 
Kaneko (ed.), Kakyozai Handbook, Taiseisha (1981) and 
Kobunshi Gakkai (ed.), Kobunshi Data Handbook 
(Kisohen), Baifukan (1986). 

Specific examples of suitable curable compounds include 
organosilane compounds known as silane coupling agents 
(e.g., vinyltrimethoxysilane, vinyltributoxysilane, 
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Y-gly cid oxy propyl trim eth oxysilane, 
Y-mer captopropyltrie thoxysilane, and 
Y-aminopropyltriethoxysilane), polyisocyanate compounds 
(e.g., toluylene diisocyanate, diphenylmethane diisocyanate, 
triphenylmethane triisocyanate, polymethylenepolyphenyl 
isocyanate, hexamethylene diisocyanate, isophorone 
diisocyanate, and polymeric polyisocyanates), blocked poly 
isocyanate compounds (examples of blocking agents includ 
ing those described with respect to the polymer component 
(c) above), polycarboxylic acids and anhydrides thereof 
(e.g., phthalic acid, maleic acid, succinic acid, glutaric acid, 
itaconic acid, pyromellitic acid, benzene-1,2,4,5- 
tetracarboxylic acid, 3.3'44'-benzophenonetetracarboxylic 
acid, cyclohexanedicarboxylic acid, cyclohexenedicarboxy 
lic acid, and anhydride thereof), polyol compounds (e.g., 
1,4-butanediol, polyoxypropylene glycol, polyoxyethylene 
glycols, and 1,1,1-trimethylolpropane), polyamine com 
pounds (e.g., ethylenediamine, Y-hydroxypropylated 
ethylene diamine, phenylene diamine, 
hexamethylenediamine, N-aminoethylpiperazine, and modi 
fied aliphatic polyamines), titanate coupling compounds 
(e.g., titanium tetrabutoxide, titanium tetrapropoxide, and 
isopropyltrisstearoyl titanate), aluminum coupling com 
pounds (e.g., aluminum butylate, aluminum acetylacetate, 
aluminum oxide octate, and aluminum trisacetylacetate), 
polyepoxy group-containing compounds and epoxy resins 
(e.g., the compounds as described in Hiroshi Kakiuchi (ed.), 
Shin-Epoxy Jushi, Shokodo (1985) and Kuniyuki Hashimoto 
(ed.), Epoxy Jushi, Nikkan Kogyo Shinbunsha (1969)), 
melamine resins (e.g., the compounds as described in Ichiro 
Miwa and Hideo Matsunaga (ed.), Urea oMelamine Jushi, 
Nikkan Kogyo Shinbunsha (1969)), poly(meth)acrylate 
compounds (e.g., the compounds as described in Shin 
Okawara, Takeo Saegusa, and Toshinobu Higashimura (ed.), 
Oligomer, Kodansha (1976), Eizo Omori, Kinosei Acryl-kei 
Jushi, Techno System (1985)), styrene derivatives (e.g., 
divinylbenzene and trivinylbenzene); methacrylic, acrylic or 
crotonic acid esters, vinyl ethers, or allyl ethers of polyhy 
dric alcohols (e.g., ethylene glycol, diethylene glycol, tri 
ethylene glycol, polyethylene glycol #200, #400 or #600, 
1,3-butylene glycol, neopentyl glycol, dipropylene glycol, 
polypropylene glycol, trimethylol propane, 
trimethylolethane, and pentaerythritol) or polyhydric phe 
nols (e.g., hydroquinone, resorcin, catechol, and derivatives 
thereof); vinyl esters, allyl esters, vinyl amides, or allyl 

Group A 

-COOH, 

-SH, -NH2, 
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amides of dibasic acids (e.g., malonic acid, succinic acid, 
glutaric acid, adipic acid, pimelic acid, maleic acid, phthalic 
acid, and itaconic acid); condensation products of 
polyamines (e.g., ethylenediamine, 13-propylenediamine, 
and 1,4-butylenediamine) and vinyl group-containing car 
boxylic acids (e.g., methacrylic acid, acrylic acid, crotonic 
acid, and allylacetic acid); reaction products between vinyl 
group-containing carboxylic acids (e.g., methacrylic acid, 
acrylic acid, methacryloylacetic acid, acryloylacetic acid, 
methacryloylpropionic acid, acryloylpropionic acid, itaco 
nyloylacetic acid, itaconyloylpropionic acid, and a carboxy 
lic acid anhydride thereof) and alcohols or amines (e.g., 
allyloxycarbonylpropionic acid, allyloxycarbonylacetic 
acid, 2-allyloxycarbonylbenzoic acid, and allylaminocarbo 
nylpropionic acid); vinyl group-containing ester derivatives 
or amide derivatives (e.g., vinyl methacrylate, vinyl 
acrylate, vinyl itaconate, allyl methacrylate, allyl acrylate, 
allyl itaconate, vinyl methacryloylacetate, vinyl 
methacryloylpropionate, allyl methacryloylpropionate, 
vinyloxycarbonylmethyl methacrylate, vinyloxycarbonylm 
ethyloxycarbonylethylene acrylate, N-allylacrylamide, 
N-allylmethacrylamide, N-allylitaconamide, and methacry 
loylpropionic acid allylamide); and condensation products 
between amino alcohols (e.g., aminoethanol, 
1-aminopropanol, 1-aminobutanol, 1-aminohexanol, and 
2-aminobutanol) and vinyl-containing carboxylic acids. 

Also, polymers containing the photo- and/or heat-curable 
group-containing polymer component which is included in 
the resin (A) described above may be employed. The weight 
average molecular weight of the photo- and/or heat-curable 
resin is suitably from 1x10 to 1x10, preferably from 3x10 
to 1x10. 

It is preferred that the binder resin and the curable 
compound, if desired, to be used in the photoconductive 
layer according to the present invention are so selected and 
combined that their functional groups easily undergo chemi 
cal bonding to each other between polymer chains. Combi 
nations of functional groups which easily undergo a polymer 
reaction are well known. Specific examples of such combi 
nations are shown in Table A below, wherein a functional 
group selected from Group A can be combined with a 
functional group selected from Group B. However, the 
present invention should not be construed as being limited 
thereto. 

TABLE A 

Group B 

O S CH2 
M. N. M. N. M 

-CH-CH2, -CH-CH2, -N , -COCl, 

CH2 

-SO2Cl, a cyclic acid anhydride group, 

R 

R 
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TABLE A-continued 

76 

Group A Group B 

-Si-R4, a blocked isocyanate group, 

CF 
/ 

-NHCOOR (R': -CH , 

CF3 

Y: -CH, -Cl, - OCH), 

B1 

-NHCOCH (B1, B2: an electron attracting 

B2 

group), 

-NHCO-NS (e.g., an imidazole ring) 

In Table A, R and Reach represents an alkyl group; 
R. R., and R's each represents an alkyl group or an 
alkoxy group, provided that at least one of them is an alkoxy 
group. 

If desired, a reaction accelerator may be added to the 
binder resin for accelerating the crosslinking reaction in the 
light-sensitive layer according to the present invention. 
The reaction accelerators which may be used for the 

crosslinking reaction forming a chemical bond between 
functional groups include organic acids (e.g., acetic acid, 
propionic acid, butyric acid, benzenesulfonic acid, and 
p-toluenesulfonic acid), phenols (e.g., phenol, chlorophenol, 
nitrophenol, cyanophenol, bromophenol, naphthol, and 
dichlorophenol), organometallic compounds (e.g., Zirco 
nium acetylacetonate, zirconium acetylacetone, cobalt 
acetylacetonate, and dibutoxytin dilaurate), dithiocarbamic 
acid compounds (e.g., diethyldithiocarbamic acid salts), 
thiuram disulfide compounds (e.g., tetramethylthiuram 
disulfide), and carboxylic acid anhydrides (e.g., phthalic 
anhydride, maleic anhydride, succinic anhydride, butylsuc 
cinic anhydride, benzophenone-3,3,4,4-tetracarboxylic 
acid dianhydride, and trimellitic anhydride). 
The reaction accelerators which may be used for the 

crosslinking reaction involving polymerization include 
polymerization initiators, such as peroxides and azobis 
compounds. 

After a coating composition for the light-sensitive layer is 
coated, the binder resin constituting the main component 
thereof is cured by light and/or heat. Heat curing can be 
carried out by drying under severer conditions than those for 
the production of a conventional light-sensitive material. For 
example, elevating the drying temperature and/or increasing 
the drying time may be utilized. After drying the solvent of 
the coating composition, the film is preferably subjected to 
a further heat treatment, for example, at 60° to 150° C. for 
5 to 120 minutes. The conditions of the heat treatment may 
be made milder by using the above-described reaction 
accelerator in combination. 
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Curing of the resin containing a photo-curable functional 
group can be carried out by incorporating a step of irradia 
tion of actinic ray into the production line. The actinic rays 
to be used include visible light, ultraviolet light, far ultra 
violet light, electron beam, X-ray, Y-ray, and O-ray, with 
ultravioletlight being preferred. Actinic rays having a wave 
length range of from 310 to 500 nm are more preferred. In 
general, a low-, high- or ultrahigh-pressure mercury lamp or 
a halogen lamp is employed as a light source. Usually, the 
irradiation treatment can be sufficiently performed at a 
distance of from 5 to 50 cm for 10 seconds to 10 minutes. 
The photoconductive layer may further contain other 

binder resins according to the present invention. The binder 
resins which can be used in the photoconductive layer 
according to the present invention include those used for 
conventionally known electrophotographic light-sensitive 
layers. Suitable examples of such resins are described, e.g., 
in Takaharu Shibata and Jiro Ishiwatari, Kobunshi, 17, 278 
(1968), Harumi Miyamoto and Hidehiko Takei, Imaging, 
1973, No. 8, Koichi Nakamura (ed.), Kioku Zairyoyo Binder 
no Jissai Gijutsu, Ch. 10, C.M.C. (1985), Denshishashin 
Gakkai (ed.), Denshishashinyo Yukikankotai no Genjo Sym 
posium (preprint) (1985), Hiroshi Kokado (ed.), Saikin no 
Kododen Zairyo to Kankotai no Kaihatsuo Jitsuyoka, Nip 
pon Kagaku Joho (1986), Denshishashin Gakkai (ed.), Den 
shishashin Gijutsu no Kiso to Oyo, Ch. 5, Corona (1988), D. 
Tatt and S. C. Heidecker, Tappi, 49, No. 10,439 (1966), E. 
S. Baltazzi and R. G. Blanchlotte, et al., Photo. Sci. Eng., 16, 
No. 5,354 (1972), and Nguyen Chank Keh, Isamu Shimizu 
and Eiichi Inoue, Denshi Shashin Gakkaishi, 18, No. 2, 22 
(1980). 

Specific examples of these known binder resins used 
include olefin polymers or copolymers, vinyl chloride 
copolymers, vinylidene chloride copolymers, vinyl 
alkanoate polymers or copolymers, allyl alkanoate polymers 
or copolymers, polymers or copolymers of styrene orderiva 
tives thereof, butadiene-styrene copolymers, isoprene 
styrene copolymers, butadiene-unsaturated carboxylic ester 
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copolymers, acrylonitrile copolymers, methacrylonitrile 
copolymers, alkyl vinyl ether copolymers, acrylic ester 
polymers or copolymers, methacrylic ester polymers or 
copolymers, styrene-acrylic ester copolymers, styrene 
methacrylic ester copolymers, itaconic diester polymers or 
copolymers, maleic anhydride copolymers, acrylamide 
copolymers, methacrylamide copolymers, hydroxy 
modified silicone resins, polycarbonate resins, ketone resins, 
polyester resins, silicone resins, amide resins, hydroxy- or 
carboxy-modified polyester resins, butyral resins, polyvinyl 
acetal resins, cyclized rubber-methacrylic ester copolymers, 
cyclized rubber-acrylic ester copolymers, copolymers con 
taining a heterocyclic ring containing no nitrogen atom (the 
heterocyclic ring including furan, tetrahydrofuran, 
thiophene, dioxane, dioxofuran, lactone, benzofuran, ben 
Zothiophene and 1.3-dioxetane rings), and epoxy resins. 
Such other binder resins which may be present are 

employed in an amount which does not disturb the genera 
tion of water retentivity of the layer after the oil 
desensitizing treatment of the light-sensitive material 
according to the present invention. Specifically, they are 
employed at most 30 parts by weight, preferably 20% by 
weight or less per 100 parts by weight of the total binder 
CSS. 

The photoconductive compounds used in the present 
invention may be inorganic compounds or organic com 
pounds. 

Inorganic photoconductive compounds used in the 
present invention include those conventionally known for 
example, zinc oxide, titanium oxide, zinc sulfide, cadmium 
Sulfide, selenium, selenium-tellurium, lead sulfide. Znic 
oxide and titanium oxide are preferred in view of environ 
mental pollution. 
Where an inorganic photoconductive compound, e.g., 

zinc oxide or titanium oxide, is used, the binder resin is 
usually used in an amount of from 10 to 100 parts by weight, 
and preferably from 15 to 40 parts by weight, per 100 parts 
by weight of the inorganic photoconductive compound. 

Organic photoconductive compounds used may be 
selected from conventionally known compounds. Suitable 
photoconductive layers containing an organic photoconduc 
tive compound include (i) a layer mainly comprising an 
organic photoconductive compound, a sensitizing dye, and a 
binder resin as described, e.g., in JP-B-37-17162, JP-B-62 
51462, JP-A-52-2437, JP-A-54-19803, JP-A-56-107246, 
and JP-A-57-161863; and (ii) a layer mainly comprising a 
charge generating agent, a charge transporting agent, and a 
binder resin as described, e.g., in JP-A-56-146145, JP-A- 
60-17751, JP-A-60-17752, JP-A-60-17760, JP-A-60 
254142, and JP-A-62-54266 and a double-layered structure 
containing a charge generating agent and a charge transport 
ing agent in separate layers as described, e.g., in JP-A-60 
2301.47, JP-A-60-230148, and JP-A-60-238853. 
The photoconductive layer of the electrophotographic 

lithographic printing plate precursor according to the present 
invention may have any of the above-described structure. 
The organic photoconductive compounds which may be 

used in the present invention include (a) triazole derivatives 
described, e.g., in U.S. Pat. No. 3,112,197, (b) oxadiazole 
derivatives described, e.g., in U.S. Pat. No. 3,189,447, (c) 
imidazole derivatives described in JP-B-37-16096, (d) pol 
yarylalkane derivatives described, e.g., in U.S. Pat. Nos. 
3,615.402, 3,820.989, and 3,542,544, JP-B-45-555, JP-B- 
51-10983, JP-A-51-93224, JP-A-55-108667, JP-A-55 
156953, and JP-A-56–36656, (e) pyrazoline derivatives and 
pyrazolone derivatives described, e.g., in U.S. Pat. Nos. 
3.180,729 and 4.278,746, JP-A-55-88064, JP-A-55-88065, 
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JP-A-49-105537, JP-A-55-51086, JP-A-56-80051, JP-A- 
56-88141, JP-A-57-45545, JP-A-54-112637, and JP-A-55 
74546, (f) phenylenediamine derivatives described, e.g., in 
U.S. Pat. No. 3,615,404, JP-B-51-10105, JP-B-46-3712, 
JP-B-47-28336, JP-A-54-83435, JP-A-54-110836, and 
JP-A-54-119925, (g) arylamine derivatives described, e.g., 
in U.S. Pat. Nos. 3,567.450, 3,180.703, 3,240,597, 3,658, 
520, 4,232,103, 4,175,961, and 4,012,376, JP-B-49-35702, 
West German Patent (DAS) 1,110,518, JP-B-39-27577, 
JP-A-55-144250, JP-A-56-119132, and JP-A-56-22437, (h) 
amino-substituted chalcone derivatives described, e.g., in 
U.S. Pat. No. 3,526,501, (i) N,N-bicarbazyl derivatives 
described, e.g., in U.S. Pat. No. 3,542,546, () oxazole 
derivatives described, e.g., in U.S. Pat No. 3,257.203, (k) 
styrylanthracene derivatives described, e.g., in JP-A-56 
46234, (1) fluorenone derivatives described, e.g., in JP-A- 
54-110837, (m) hydrazone derivatives described, e.g., in 
U.S. Pat. No. 3,717.462, JP-A-54-59143 (corresponding to 
U.S. Pat. No. 4.150.987), JP-A-55-52063, JP-A-55-52064, 
JP-A-55-46760, JP-A-55-85495, JP-A-57-11350, JP-A-57 
148749, and JP-A-57-104144, (n) benzidine derivatives 
described, e.g., in U.S. Pat. Nos. 4,047,948, 4,047,949, 
4.265.990, 4,273,846,4299,897, and 4,306,008, (o) stilbene 
derivatives described, e.g., in JP-A-58-190953, JP-A-59 
95540, JP-A-59-97148, JP-A-59-195658, and JP-A-62 
36674, (p) polyvinylcarbazole and derivatives thereof 
described in JP-B-34-10966, (q) vinyl polymers, such as 
polyvinylpyrene, polyvinylanthracene, poly-2-vinyl-4-(4- 
dimethylaminophenyl)-5-phenyloxazole, and poly-3-vinyl 
N-ethylcarbazole, described in JP-B-43-18674 and JP-B-43 
19192, (r) polymers, such as polyacenaphthylene, 
polyindene, and an acenaphthylene-styrene copolymer, 
described in JP-B-43-19193, (s) condensed resins, such as 
pyrene-formaldehyde resin, bromopyrene-formaldehyde 
resin, and ethylcarbazole-formaldehyde resin, described, 
e.g., in JP-B-56-13940, and (t) triphenylmethane polymers 
described in JP-A-56-90833 and JP-A-56-161550. 
The organic photoconductive compounds which can be 

used in the present invention are not limited to the above 
described compounds (a) to (t), and any of known organic 
photoconductive compounds may be employed in the 
present invention. The organic photoconductive compounds 
may be used either individually or in combination of two or 
more thereof. 
The sensitizing dyes which can be used in the photocon 

ductive layer of (i) include those conventionally known as 
described, e.g., in Denshishashin, 12, 9 (1973) and Yuki 
Gosei Kagaku, 24, No. 11, 1010 (1966). Specific examples 
of suitable sensitizing dyes include pyrylium dyes described, 
e.g., in U.S. Pat. Nos. 3,141,770 and 4,283,475, JP-A-48 
25658, and JP-A-62-71965; triarylmethane dyes described, 
e.g., in Applied Optics Supplement, 3,50 (1969) and JP-A- 
50-39548; cyanine dyes described, e.g., in U.S. Pat. No. 
3,597,196; and styryl dyes described, e.g., in JP-A-60 
163047, JP-A-59-164588, and JP-A-60-252517. 
The charge generating agents which can be used in the 

photoconductive layer of (ii) include various conventionally 
known charge generating agents, either organic or inorganic, 
such as selenium, selenium-tellurium, cadmium sulfide, Zinc 
oxide, and organic pigments, for example, (1) azo pigments 
(including monoazo, bisazo, and trisazo pigments) 
described, e.g., in U.S. Pat. Nos. 4436,800 and 4,439,506, 
JP-A-47-37543, JP-A-58-123541, JP-A-58-192042, JP-A- 
58-219263, JP-A-59-78356, JP-A-60-179746, JP-A-61 
148453, JP-A-61-238063, JP-B-60-5941, and JP-B-60 
45664, (2) metal-free or metallized phthalocyanine pigments 
described, e.g., in U.S. Pat. Nos. 3,397,086 and 4,666,802, 
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JP-A-51-90827, and JP-A-52-55643, (3) perylene pigments 
described, e.g., in U.S. Pat. No. 3,371,884 and JP-A-47 
30330, (4) indigo or thioindigo derivatives described, e.g., in 
British Patent 2,237,680 and JP-A-47-30331, (5) quinacri 
done pigments described, e.g., in British Patent 2.237,679 
and JP-A-47-30332, (6) polycyclic quinone dyes described, 
e.g., in British Patent 2.237,678, JP-A-59-184348, JP-A-62 
28738, and JP-A-47-18544, (7) bisbenzimidazole pigments 
described, e.g., in JP-A-47-30331 and JP-A-47-18543, (8) 
squarylium salt pigments described, e.g., in U.S. Pat. Nos. 
4,396,610 and 4,644,082, and (9) azulenium salt pigments 
described, e.g., in JP-A-59-53850 and JP-A-61-212542. 
These organic pigments may be used either individually 

or in combination of two or more thereof. 
A mixing ratio of the organic photoconductive compound 

and a binder resin, particularly the upper limit of the organic 
photoconductive compound is determined depending on the 
compatibility between these materials. The organic photo 
conductive compound, if added in an amount over the upper 
limit, may undergo undesirable crystallization. The lower 
the content of the organic photoconductive compound, the 
lower the electrophotographic sensitivity. Accordingly, it is 
desirable to use the organic photoconductive compound in 
an amount as much as possible within such a range that 
crystallization does not occur. 

In the electrophotographic lithographic printing plate pre 
cursor according to the present invention, the binder resin is 
used suitably in an amount of from 10 to 100 parts by 
weight, preferably from 15 to 50 parts by weight per 100 
parts by weight of the photoconductive compound. 

Depending on the kind of a light source for exposure, for 
example, visible light or semiconductor laser beam, various 
dyes may be used as spectral sensitizers in the present 
invention. The sensitizing dyes used include carbonium 
dyes, diphenylmethane dyes, triphenylmethane dyes, Xan 
thene dyes, phthalein dyes, polymethine dyes (including 
oxonol dyes, merocyanine dyes, cyanine dyes, rhodacyanine 
dyes, and styryl dyes), and phthalocyanine dyes (including 
metallized dyes), as described e.g., in Harumi Miyamoto and 
Hidehiko Takei, Imaging, 1973, No. 8, 12, C.J. Young et al., 
RCA Review, 15, 469 (1954), Kohei Kiyota et al., Denkit 
sushin Gakkai Ronbunshi, J 63-C, No. 2, 97 (1980), Yuji 
Harasaki et al., Kogyo Kagaku Zasshi, 66, 78 and 188 
(1963), and Tadaaki Tani, Nihon Shashin Gakkaishi, 35,208 
(1972). 

Specific examples of carbonium dyes, triphenylmethane 
dyes, xanthene dyes, and phthalein dyes are described, e.g., 
in JP-B-51-452, JP-A-50-90334, JP-A-50-114227, JP-A-53 
391.30, JP-A-53-82353, U.S. Pat. Nos. 3,052,540 and 4,054, 
450, and JP-A-57-16456. 

Usable polymethine dyes, such as oxonol dyes, merocya 
nine dyes, cyanine dyes, and rhodacyanine dyes, are 
described in F. M. Hamer, The Cyanine Dyes and Related 
Compounds. Specific examples of these dyes are described, 
e.g., in U.S. Pat. Nos. 3,047.384, 3,110,591, 3,121,008, 
3,125.447, 3,128,179, 3,132,942, and 3,622,317, British 
Patents 1,226,892, 1,309.274, and 1405,898, JP-B-48-7814, 
and JP-B-55-18892. 

Further, polymethine dyes capable of performing spectral 
sensitization in the near infrared to infrared region of 700 nm. 
or more include those described, e.g., in JP-A-47-840, 
JP-A-47-44180, JP-B-51-41.061, JP-A-49-5034, JP-A-49 
45122, JP-A-57-46245, JP-A-56-35141, JP-A-57-157254, 
JP-A-61-26044, JP-A-61-27551, U.S. Pat. Nos. 3,619,154 
and 4.175,956, and Research Disclosure, No. 216, 117-118 
(1982). 
The light-sensitive material of the present invention is 

excellent in that the characteristics thereof hardly vary with 
the combined use of various sensitizing dyes. 
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80 
If desired, the light-sensitive element may further contain 

various additives conventionally known for electrophoto 
graphic light-sensitive elements. The additives include 
chemical sensitizers for increasing electrophotographic sen 
sitivity and plasticizers or surface active agents for improv 
ing film properties. 

Suitable examples of the chemical sensitizers include 
electron attracting compounds such as a halogen, 
benzoquinone, chloranil, fluoranil, bromanil, 
dinitrobenzene, anthraquinone, 2,5-dichlorobenzoquinone, 
nitrophenol, tetrachlorophthalic anhydride, 2,3-dichloro-5, 
6-dicyanobenzoquinone, dinitrofluore none, 
trinitrofluorenone, and tetracyanoethylene; and polyarylal 
kane compounds, hindered phenol compounds and 
p-phenylenediamine compounds as described in the litera 
ture references cited in Hiroshi Kokado, et al., Saikin no 
Kododen Zairyo to Kankotai no Kaihatsuo Jitsuyoka, Chs. 4 
to 6, Nippon Kagaku Joho (1986). In addition, the com 
pounds as described in JP-A-58-65439, JP-A-58-102239, 
JP-A-58-129439, and JP-A-62-71965 may also be used. 

Suitable examples of the plasticizers, which may be added 
for improving flexibility of a photoconductive layer, include 
dimethyl phthalate, dibutyl phthalate, dioctyl phthalate, 
diphenyl phthalate, triphenyl phosphate, diisobutyl adipate, 
dimethyl sebacate, dibutyl sebacate, butyl laurate, meth 
ylphthalylethyl glycolate, and dimethyl glycol phthalate. 
The plasticizer can be added in an amount that does not 
impair electrostatic characteristics of the photoconductive 
layer. 
The amount of the additive to be added is not particularly 

limited, but ordinarily ranges from 0.001 to 2.0 parts by 
weight per 100 parts by weight of the photoconductive 
substance. 
The photoconductive layer usually has a thickness of from 

1 to 100 pm, and preferably from 10 to 50 um. 
Where a photoconductive layer functions as a charge 

generating layer of a laminated type light-sensitive element 
composed of a charge generating layer and a charge trans 
porting layer, the charge generating layer has a thickness of 
from 0.01 to 1 pm, and preferably from 0.05 to 0.5 p.m. 
The photoconductive layer of the present invention can be 

provided on a conventionally known support. In general, a 
support for an electrophotographic light-sensitive layer is 
preferably electrically conductive. The electrically conduc 
tive support which can be used includes a substrate (e.g., a 
metal plate, paper, or a plastic sheet) having been rendered 
conductive by impregnation with a low-resistant substance, 
a substrate whose back side (opposite to the light-sensitive 
layer side) is rendered conductive and further having coated 
thereon at least one layer for, for example, curling 
prevention, the above-described substrate having formed on 
the surface thereof a water-resistant adhesive layer, the 
above-described substrate having on the surface thereof at 
least one precoat layer, and a paper substrate laminated with 
a plastic film on which aluminum, etc. has been vacuum 
deposited. 

Specific examples of the conductive substrate and mate 
rials for rendering non-conductive substrates electrically 
conductive are described, for example, in Yukio Sakamoto, 
Denshishashin, 14, No. 1, 2-11 (1975), Hiroyuki Moriga, 
Nyumon Tokushushi no Kagaku, Kobunshi Kankokai 
(1975), and M. F. Hoover, J. Macromol. Sci. Chem, A-4, 
No. 6, 1327-1417 (1970). 

In order to produce a printing plate using the electropho 
tographic lithographic printing plate precursor of the present 
invention, a known method can be utilized. Duplicated 
images are formed on the electrophotographic printing plate 
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precursor according to the present invention and then non 
image areas are subjected to an oil-desensitizing treatmentin 
a conventional manner to produce a printing plate. More 
specifically, the electrophotographic lithographic printing 
plate precursor is electrostatically charged substantially uni 
formly in a dark place and imagewise exposed to form an 
electrostatic latent image. The exposing method includes, 
for example, scanning exposure using a semiconductor laser, 
He-Ne laser, etc., reflection imagewise exposure using a 
Xenon lamp, tungsten lamp, fluorescent lamp, etc. as a light 
source or contact exposure through a transparent positive 
film. The resulting electrostatic latent image is then devel 
oped with a toner. The development can be conducted by any 
of various conventionally known developing methods, for 
example, cascade development, magnetic brush 
development, powder cloud development, liquid 
development, etc. Among them, the liquid development 
method capable of forming a fine image is particularly 
suitable for making a printing plate. The toner image thus 
formed can be fixed by a known fixing method, for example, 
heating fixation, pressure fixation, solvent fixation, etc. 
The developers which can be used in the presentinvention 

include conventionally known developers for electrostatic 
photography, either dry type or liquid type. For example, 
specific examples of the developer are described, e.g., in 
Denshishashin Gijutsu no Kiso to Oyo, supra, 497-505, 
Koichi Nakamura (ed.), Toner Zairyo no 
Kaihatsuo Jitsuyoka, Ch. 3, Nippon Kagaku Joho (1985), 
Gen Machida, Kirokuyo Zairyo to Kankosei Jushi, 107-127 
(1983), and Denshishasin Gakkai (ed.), Imaging, Nos. 2-5, 
"Denshishashin no Genzo TeichakueTaidenoTensha', Gak 
kai Shuppan Center. 

Dry developers practically used include one-component 
magnetic toners, two-component toners, one-component 
non-magnetic toners, and capsule toners. Any of these dry 
developers may be employed in the present invention. 

Particularly, a combination of a scanning exposure system 
using a laser beam based on digital information and a 
development system using a liquid developer is an advan 
tageously effective process since highly accurate images can 
be formed. 
The typical liquid developer is basically composed of an 

electrically insulating organic solvent, for example, an iso 
paraffinic aliphatic hydrocarbon (e.g., Isopar H or Isopar G 
(manufactured by Esso Chemical Co.), Shellsol 70 or 
Shellsol 71 (manufactured by Shell Oil Co.) or IP-Solvent 
1620 (manufactured by Idemitsu petro-Chemical Co., Ltd.) 
) as a dispersion medium, having dispersed therein a colo 
rant (e.g., an organic or inorganic dye or pigment) and a 
resin for imparting dispersion stability, fixability, and 
chargeability to the developer (e.g., an alkyd resin, an acrylic 
resin, a polyester resin, a styrene-butadiene resin, androsin). 
If desired, the liquid developer can contain various additives 
for enhancing charging characteristics or improving image 
characteristics. 
The colorant is appropriately selected from known dyes 

and pigments, for example, benzidine type, azotype, azome 
thine type, Xanthene type, anthraquinone type, phthalocya 
nine type (including metallized type), titanium white, 
nigrosine, aniline black, and carbon black. 

Other additives include, for example, those described in 
Yuji Harasaki, Denshishashin, 16, No. 2, 44, such as di-2- 
ethylhexylsulfosuccinic acid metal salts, naphthenic acid 
metal salts, higher fatty acid metal salts, alkylbenzene 
sulfonic acid metal salts, alkylphosphoric acid metal salts, 
lecithin, polyvinylpyrrolidone, copolymers containing a 
maleic acid monoamido component, coumarone-indene 
resins, higher alcohols, polyethers, polysiloxanes, and 
WaxeS. 
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With respect to the content of each of the main compo 

nents of the liquid developer, toner particles mainly com 
prising a resin (and, if desired, a colorant) are preferably 
present in an amount of from 0.5 to 50 parts by weight per 
1000 parts by weight of a carrier liquid. If the toner content 
is less than 0.5 part by weight, the image density is 
insufficient, and if it exceeds 50 parts by weight, the occur 
rence of fog in the non-image areas may be tended to. 

If desired, the above-described resin for dispersion stabi 
lization which is soluble in the carrier liquid is added in an 
amount of from about 0.5 to about 100 parts by weight per 
1000 parts by weight of the carrier liquid. The above 
described charge control agent can be preferably added in an 
amount of from 0.001 to 1.0 part by weight per 1000 parts 
by weight of the carrier liquid. Other additives may be added 
to the liquid developer, if desired. The upper limit of the total 
amount of other additives is determined, depending on 
electrical resistance of the liquid developer. Specifically, the 
amount of each additive should be controlled so that the 
liquid developer exclusive oftoner particles has an electrical 
resistivity of not less than 10 Qcm. If the resistivity is less 
than 10 Ocm, a continuous gradation image of good quality 
can hardly be obtained. 
The liquid developer can be prepared, for example, by 

mechanically dispersing a colorant and a resin in a dispers 
ing machine, e.g., a sand mill, a ball mill, a jet mill, or an 
attritor, to produce colored particles, as described, for 
example, in JP-B-35-5511, JP-B-35-13424, JP-B-50-40017, 
JP-B-49-98.634, JP-B-58-129438, and JP-A-61-180248. 
The colored particles may also be obtained by a method 

comprising preparing dispersed resin grains having a fine 
grain size and good monodispersity in accordance with a 
non-aqueous dispersion polymerization method and color 
ing the resulting resin grains. In such a case, the dispersed 
grains prepared can be colored by dyeing with an appropri 
ate dye as described, e.g., in JP-A-57-48738, or by chemical 
bonding of the dispersed grains with a dye as described, e.g., 
in JP-A-53-54029. It is also effective to polymerize a 
monomer already containing a dye at the polymerization 
granulation to obtain a dye-containing copolymer as 
described, e.g., in JP-B-44-22955. 
The lithographic printing plate precursor having thereon 

the toner image thus formed is then subjected to an oil 
desensitizing treatment for rendering hydrophilic the non 
image areas to produce a printing plate. 
The oil-desensitizing treatment according to the present 

invention is performed for the purpose of causing the 
chemical reaction of the protected hydrophilic group 
described above by a processing solution to generate hydro 
philicity. Specifically, an alkaline processing solution, pref 
erably an aqueous processing solution having a pH of from 
8 to 14 can be employed. As a compound which makes a 
processing solution alkaline, there can be used any of 
conventionally known inorganic or organic compounds, for 
example, carbonates, sodium hydroxide, potassium 
hydroxide, potassium silicate, sodium silicate and organic 
amine compounds, either individually or in combination 
thereof. 
The processing solution may further contain a hydrophilic 

compound which contains a substituent having a Pearson's 
nucleophilic constant n (refer to R. G. Pearson and H. Sobel, 
J. Amer: Chem. Soc., 90,319 (1968)) of not less than 5.5 and 
has a solubility of at least 1 part by weight in 100 parts by 
weight of distilled water, in order to accelerate the reaction 
for rendering hydrophilic. 

Suitable examples of such hydrophilic compounds 
include hydrazines, hydroxylamines, sulfites (e.g., ammo 
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nium sulfite, sodium sulfite, potassium sulfite or zinc 
sulfite), thiosulfates, and mercapto compounds, hydrazide 
compounds, sulfinic acid compounds and primary or sec 
ondary amine compounds each containing at least one polar 
group Selected from a hydroxyl group, a carboxyl group, a 
Sulfo group, a phosphono group and an amino group in the 
molecule thereof. 

Specific examples of the polar group-containing mercapto 
compounds include 2-mercaptoethanol, 
2-mercaptoethylamine, N-methyl-2-mercaptoethylamine, 
N-(2-hydroxyethyl)-2-mercaptoethylamine, thioglycolic 
acid, thiomalic acid, thiosalicylic acid, mercaptobenzenecar 
boxylic acid, 2-mercaptoethane sulfonic acid, 
2-mercaptoethylphosphonic acid, mercaptobenzenesulfonic 
acid, 2-mercaptopropionylaminoacetic acid, 2-mercapto-1- 
aminoacetic acid, 1-mercaptopropionylaminoacetic acid, 
1,2-dimer captopropionylaminoacetic acid, 2,3- 
dihydroxypropylmercaptan, and 2-methyl-2-mercapto-1- 
aminoacetic acid. Specific examples of the polar group 
containing sulfinic acid compounds include 
2-hydroxyethylsulfinic acid, 3-hydroxypropanesulfinic acid, 
4-hydroxybutanesulfinic acid, carboxybenzenesulfinic acid, 
and dicarboxybenzenesulfinic acid. Specific examples of the 
polar group-containing hydrazide compounds include 
2-hydrazino ethanol sulfonic acid, 
4-hydrazinobutanesulfonic acid, hydrazinobenzenesulfonic 
acid, hydrazinobenzenesulfonic acid, hydrazinobenzoic 
acid, and hydrazinobenzenecarboxylic acid. Specific 
examples of the polar group-containing primary or second 
ary amine compounds include N-(2-hydroxyethyl)amine, 
N,N-di(2-hydroxyethyl)amine, N,N-di(2-hydroxyethyl) 
ethylenediamine, tri(2-hydroxyethyl)ethylenediamine, N-(2, 
3-dihydroxypropyl)amine, N,N-di(2,3-dihydroxypropyl) 
amine, 2-aminopropionic acid, aminobenzoic acid, 
aminopyridine, aminobenzenedicarboxylic acid, 
2-hydroxyethylmorpholine, 2-carboxyethylmorpholine, and 
3-carboxypiperazine. 
The amount of the nucleophilic compound present in the 

processing solution is preferably from 0.05 to 10 mol/l, and 
more preferably from 0.1 to 5 mol/l. 
With respect to the conditions of the treatment, a tem 

perature of from 15° to 60° C., and an immersion time of 
from 10 seconds to 5 minutes are preferred. 
The processing solution may contain other compounds in 

addition to the pH control agent and nucleophilic compound 
described above. For example, a water-soluble organic sol 
vent may be used in a range of from 1 to 50 parts by weight 
per 100 parts by weight of water. Suitable examples of the 
water-soluble organic solvent include alcohols (e.g., 
methanol, ethanol, propanol, propargyl alcohol, benzyl 
alcohol, and phenethyl alcohol), ketones (e.g., acetone, 
methyl ethyl ketone, cyclohexanone and acetophenone), 
ethers (e.g., dioxane, trioxane, tetrahydrofuran, ethylene 
glycol propylene glycol, ethylene glycol monomethyl ether, 
propylene glycol monomethyl ether, and tetrahydropyran), 
amides (e.g., dimethylformamide and dimethylacetamide), 
esters (e.g., methyl acetate, ethyl acetate, and ethylformate). 
These organic solvents may be used either individually or in 
combination of two or more thereof. 
The processing solution may contain a surface active 

agent in an amount ranging from 0.1 to 20 parts by weight 
per 100 parts of weight of the processing solution. Suitable 
examples of the surface active agent include conventionally 
known anionic, cationic or nonionic surface active agents, 
Such as the compounds as described, for example, in Hiroshi 
Horiguchi, Shin Kaimen Kasseizai, Sankyo Shuppan (1975) 
and Ryohei Oda and Kazuhiro Teramura, Kainen Kasseizai 
no Gosei to Sono Oyo, Maki Shoten (1980). 
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Moreover, the same effect upon the treatment for provid 

ing hydrophilicity using the nucleophilic compound can be 
obtained by incorporating the nucleophilic compound into 
dampening water used at the time of printing. 

BEST MODE FOR CONDUCTING THE 
NVENTION 

The present invention is illustrated in greater detail with 
reference to the following examples, but the present inven 
tion is not to be construed as being limited thereto. 
Synthesis of Resin (B) 

SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 
A mixed solution of 95 g of 2-chlorophenylmethacrylate, 

5 g of methacrylic acid, and 200 g of toluene was heated to 
a temperature of 90° C. under nitrogen gas stream, and 7.0 
g of 2,2'-azobisisobutyronitrile (abbreviated as ABN) was 
added thereto to effect reaction for 4 hours. To the reaction 
mixture was further added 2 g of AIBN, followed by 
reacting for 2 hours. The resulting resin (B-1) had a weight 
average molecular weight of 7.7x10. 

fit fit 
“CH-x, -ect-fix 

COOH 
COO 

C1 

SYNTHESIS EXAMPLE 2 OF RESIN (B): (B-2) 
A mixed solution of 96 g of 2,6-dichlorophenyl 

methacrylate, 4 g of acrylic acid, 2 g of n-dodecylmercaptan, 
and 200 g of toluene was heated to a temperature of 75° C. 
under nitrogen gas stream, and 1 g of AIBN was added 
thereto to effect reaction for 4 hours. Then, 0.5g of AIBN 
was added thereto, followed by reacting for 2 hours, and 
thereafter 0.5 g of AIBN was added thereto, followed by 
reacting for 3 hours. After cooling, the reaction mixture was 
poured into 2 liters of a solvent mixture of methanol and 
water (9:1) to reprecipitate, and the precipitate was collected 
by decantation and dried underreduced pressure to obtain 78 
g of the copolymer in the wax form having a weight average 
molecular weight of 6.0x10. 

fit fit 
re-CH2-g-e-CH2-gH) 

Cl COOH 

COO 

C 

SYNTHESIS EXAMPLES3 TO 16 OF RESIN 
(B): (B-3) TO (B-16) 

Resins (B-3) to (B-16) shown in Table E below were 
synthesized under the same polymerization conditions as 
described in Synthesis Example 1 of Resin (B), respec 
tively. A weight average molecular weight of each of the 
resin (B1) was in a range of from 5.0x10 to 9,0x10. 
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TABLE E-continued 

fH, 
+CH----Yry 

COOR14 

Synthesis 
Example of xfy 
Resin (B) Resin (B) R14 -Y, - (weight ratio) 

12 B-12 -CH-it- th 98.2 
CONHCHC-SOH 

CH3 
COCH 

13 B-13 (H. 97.3 

-CH-i- SH 
coocho--ocal 

COOCH OH 

14 B1-14 -CH-H- 97/3 

(O) COO(CH2)2O-P-OH 
(O) OH 

15 B-15 HCHC 95/5 
1. 7Sct, 

-CH2 o? V / 
O-CEO 

16 B-16 CH 982 rCHCH t 
-CH-C- 

v \ COO(CH2)2SOHN 

SYNTHESIS EXAMPLE 17 OF RESIN (B): (B- 45 SYNTHESIS EXAMPLES 18 TO 27 OF RESEN 
17) (B): (B-18) TO (B-27) 

A mixed solution of 100 g of benzyl methacrylate, 4 g of 
thiosalicylic acid, 160 g of toluene and 40g of ethanol was 
heated to a temperature 75° C. under nitrogen gas stream, 50 
and 1.0 g of 2,2-azobisisobutyronitrile (abbreviated as Resins (B-18) to (B-27) were synthesized under the 
AIBN) was added thereto to effect reaction for 4 hours. To same reaction conditions as described in Synthesis Example 
the reaction mixture was further added 0.4 g of AIBN, 17 of Resin (B), except for using the methacrylates and 
followed by reacting for 2 hours, and thereafter 0.2 g of mercapto compounds described in Table F below in place of 
AIBN was added thereto, followed by reacting for 3 hours 55 100 g of benzyl methacrylate and 4 g of thiosalicylic acid, 
with stirring. The resulting resin (B-17) had a Weight respectively. A weight average molecular weight of each of 
average molecular weight of 6.8x10. the resins (B) was in a range of from 5x10 to 8x10. 

fH, 
sect- 60 

COOCH2C6H5 
COOH 
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SYNTHESIS EXAMPLES 28 TO 35 OF RESN asobisisovaleronitrile (abbreviated as ATVN) was added 
(B): (B-28) TO (B-35) thereto to effect reaction for 4 hours. To the reaction mixture 

A mixed solution of the monomers described in Table G was further added 0.8g of ATVN, followed by reacting for 
below in the total amount of 100 g,3g of thiosalicylic acid, 4 hours to prepare each of the resins (B). A weight average 
160 g of toluene and 40 g of methanol was heated to a molecular weight of each of the resulting resins was in a 
temperature of 60° C. under nitrogen gas stream, and 2 g of range of from 5x10 to 8x10. 
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SYNTHESIS EXAMPLE 36 OF RESIN (B): (B- 
36) 

A mixed solution of 99.5 g of 1-naphthyl methacrylate, 
0.5 g of methacrylic acid, 150 g of toluene and 50 g of 
isopropanol was heated to a temperature of 80° C. under 
nitrogen gas stream, and 5.0 g of 4,4'-azobis(4-cyanovaleric 
acid) (abbreviated as ACV) was added thereto, followed by 
reacting with stirring for 5 hours. Then, 1 g of ACV was 
added thereto, followed by reacting with stirring for 3 hours. 
The resulting polymer had a weight average molecular 
weight of 7.5x10. 

Resin (B-36) 

fH, H fl. 
HoocCHCH- CH-3E CH- O 

CN COO (O) COOH 

SYNTHESIS EXAMPLE 37 OF RESIN (B): (B- 
37) 

A mixed solution of 50 g of methyl methacrylate and 150 
g of methylene chloride was cooled to -20° C. under 
nitrogen gas stream, and 1.0 g of a 10% hexane solution of 
1,1-diphenylhexyl lithium prepared just before was added 
thereto, followed by stirringfor 5 hours. Carbon dioxide was 
passed through the mixture at a flow rate of 10 ml/cc for 10 
minutes with stirring, the cooling was discontinued, and the 
reaction mixture was allowed to stand to room temperature 
with stirring. Then, the reaction mixture was added to a 
solution of 50 ml of 1N hydrochloric acid in 1 liter of 
methanol to precipitate, and the white powder was collected 
by filtration. The powder was washed with water until the 
washings became neutral, and dried under reduced pressure 
to obtain 18 g of the polymer having a weight average 
molecular weight of 6.5x10. 

h H Resin (B-37) 
chir-e-CH-i-cool 

C6H5 COOCH 

SYNTHESIS EXAMPLE 38 OF RESIN (B): (B- 
38) 

A mixed solution of 96 g of benzyl methacrylate, 4 g of 
thioglycolic acid, and 200 g of toluene was heated to a 
temperature of 75° C. under nitrogen gas stream, and 1.0 g 
of ACV was added thereto to effect reaction for 6 hours. 
Then, 0.4 g of ACV was added thereto, followed by reacting 
for 3 hours. The resulting polymer had a weight average 
molecular weight of 7.8x10. 

fH, 
weCH--- 

COOCH2C6H5 

Resin (B-38) 
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-continued 

fit 
W2: HOOCCHS -HoocCHCH-i- 

CN 

Synthesis of Resin (B2) 

SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 
Amixed solution of 100g of benzylmethacrylate and 200 

g of tetrahydrofuran was sufficiently degassed under nitro 
gen gas stream and cooled to -78° C. Then, 3.2 g of 
1,1-diphenylbutyl lithium was added to the mixture, and the 
reaction was conducted for 12 hours. Furthermore, a mixed 
solution of 60 g of methyl methacrylate, 6 g of triphenyl 
methyl methacrylate and 5 g of tetrahydrofuran was suffi 
ciently degassed under nitrogen gas stream, and, after add 
ing the mixed solution to the above described mixture, the 
reaction was further conducted for 8 hours. The reaction 
mixture was adjusted to 0°C. and after adding thereto 10ml 
of methanol, the reaction was conducted for 30 minutes and 
the polymerization was terminated. The temperature of the 
polymer solution obtained was adjusted at 30° C. under 
stirring and, after adding thereto 3 ml of an ethanol solution 
of 30% hydrogen chloride, the resulting mixture was stirred 
for one hour. Then, the solvent of the reaction mixture was 
distilled off under reduced pressure until the whole volume 
was reduced to a half, and then the mixture was reprecipi 
tated from one liter of petroleum ether. 
The precipitates formed were collected and dried under 

reduced pressure to obtain 72 g of the polymer having a 
weight average molecular weight (Mw) of 9x10. 

(B-1) 

H. H. 
CH- bechi-her-CH-x. 

COOCH2C6H5 63 COOCH COOH 

(weight ratio) 

b: A bond connecting blocks (hereinafter the same) 

SYNTHESIS EXAMPLE 2 OF RESIN (B): (B-2) 
A mixed solution of 70g of methyl methacrylate, 30 g of 

methyl acrylate, 3.5g of (tetraphenylprophymato) aluminum 
methyl, and 80 g of methylene chloride was raised to a 
temperature of 30° C. under nitrogen gas stream. The 
mixture was irradiated with light from a xenon lamp of 300 
W at a distance of 25 cm through a glass filter, and the 
reaction was conducted for 30 hours. To the mixture were 
further added 60 g of methyl acrylate and 3.2 g of benzyl 
methacrylate, and, after light-irradiating in the same manner 
as above for 8 hours, 3 g of methanol was added to the 
reaction mixture followed by stirring for 30 minutes, and the 
reaction was terminated. Then, Pd-C was added to the 
reaction mixture, and a catalytic reduction reaction was 
conducted for one hour at 25° C. 

After removing insoluble substances from the reaction 
mixture by filtration, the reaction mixture was reprecipitated 
from 500 ml of petroleum ether and the precipitates formed 
were collected and dried to obtain 95 g of the polymer 
having an Mw of 9.5x10. 
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CH3 

SYNTHESIS EXAMPLE 3 OF RESIN (B): (B-3) 
Amixed solution of 100g of phenylmethacrylate and 200 

g of toluene was sufficiently degassed under nitrogen gas 
stream-and cooled to -78°C. Then, 5.0 g of 1,1-diphenyl 
3-methylpentyl lithium was added to the mixture followed 
by stirring for 8 hours. Further, 60 g of benzyl methacrylate 
and 4.6 g of 4-vinylphenyloxytrimethylsilane were added to 
the mixture and, after stirring the mixture for 8 hours, 3 g of 
methanol was added to the mixture followed by stirring for 
30 minutes. 
Then, to the reaction mixture was added 10g of an ethanol 

solution of 30% hydrogen chloride and, after stirring the 
mixture at 25°C. for one hour, the mixture was reprecipi 
tated from one liter of methanol. The precipitates thus 
formed were collected, washed twice with 300 ml of metha 
nol and dried to obtain 100 g of the polymer having an Mw 
of 10x10'. 

CH3 

(B2-3) 

fH, 
eCH-jo CH-in-CH-h 

COOCHs COOCH2C6H5 

OH 

SYNTHESIS EXAMPLE 4 OF RESIN (B): (B-4) 
A mixture of 67 g of 2-chlorophenylmethacrylate and 9.6 

g of benzyl N,N-diethyldithiocarbamate was placed in a 
vessel under nitrogen gas stream followed by closing the 
vessel and heated to a temperature of 50° C. The mixture 
was irradiated with light from a high-pressure mercury lamp 
of 400W at a distance of 10 cm through a glass filter for 8 
hours to conduct photo-polymerization. 
Then, 28 g of methylmethacrylate, 5g of acrylic acid and 

180g of methylethylketone were added to the mixture and, 
after replacing the gas in the vessel with nitrogen, the 
mixture was light-irradiated again for 10 hours. The reaction 
mixture was reprecipitated from one liter of a solvent 
mixture of hexane and ethanol (3:1 by volume) and the 

fH, 

COO 

C1 

precipitates formed were collected and dried to obtain 73 g 
of the polymer having an Mw of 8x10. 

CH-1 CH- 18.5 b CH-Hart-CH 
COOCH3 COOCH COOCH3 COOH 
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fH, (B2-2) 

(B-4) 

fH, H. 
(-CH2-g3-b CH-i-tech-h 

COOCH3 COOH 

COO 

Cl 

SYNTHESIS EXAMPLE 5 OF RESIN (B): (B-5) 

Amixture of 75 g of 2,6-dichlorophenylmethacrylate, 6.5 
g of benzyl isopropylxanthate and 150 g of tetrahydrofuran 
was placed in a vessel under nitrogen gas stream followed by 
closing the vessel and heated to a temperature of 50° C. The 
mixture was irradiated with light from a high-pressure 
mercury lamp of 400 W at a distance of 10 cm through a 
glass filter for 8 hours to conduct photopolymerization. To 
the polymerization product was added 22 g of methyl 
acrylate, after replacing the gas in the vessel with nitrogen, 
the mixture was light-irradiated again for 10 hours. 

Then, 3 g of 2-(2-carboxyethyl)carbonyloxyethyl meth 
acrylate was added to the mixture and, after replacing the 
gas in the vessel with nitrogen, the mixture was light 
irradiated again for 8 hours. The reaction mixture was 
reprecipitated from 2 liters of methanol and the powder 
collected was dried to obtain 63g of the polymer having an 
Mw of 8x10. 

CH3 (B-5) 

65 

COOCH 

SYNTHESIS EXAMPLE 6 OF RESIN (B): (B-6) 
A mixed solution of 80 g of ethyl acrylate, 20 g of 

methacrylic acid, 5 g of 2-mercaptoethanol and 200 g of 
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tetrahydrofuran was heated to a temperature of 60° C. under 
nitrogen gas stream with stirring, and 1.0 g of 2,2'- 
azobisisovaleronitrile (abbreviated as AVN) was added 
thereto to effect a reaction for 4 hours. To the reaction 
mixture was further added 0.5g of ATVN, followed by 
reacting for 4 hours. The temperature of the reaction mixture 
was adjusted at 20° C., then a mixed solution of 22 g of 
4,4'-azobis(4-cy an ovaleric acid), 12 g of 
dicyclohexylcarbodiimide, 0.2 g of 4-(N,N-dimethylamino) 
pyridine and 30 g of tetrahydrofuran was added dropwise 
thereto over a period of one hour. After further stirring for 
2 hours, 5 g of a 85% aqueous formic acid solution was 
added thereto, followed by stirring for 30 minutes. The 
crystals thus-deposited were removed by filtration, the fil 
trate was distilled under reduced pressure at a temperature of 
25° C. to remove the solvent. The resulting polymer 
(polymer initiator) having the structure shown below had an 
Mw of 3.5x10. 

Polymer Initiator 

H H. 
fl-Cheet-Chels(CHyocoche-N 
COOCHs COOH CN 2 

A mixed solution of 70 g of 2-chloro-6-methylphenyl 
methacrylate and 170g of toluene was heated to a tempera 
ture of 85°C. under nitrogen gas stream with stirring. A 
solution prepared by dissolving 30 g of the above described 
polymer initiator in 30 g of toluene and replacing the gas in 
the vessel with nitrogen was added to the above mixed 
solution, followed by reacting for 8 hours. The polymer 
formed was reprecipitated from 2 liters of methanol and the 
powder collected was dried to obtain 65 g of the polymer 
having an Mw of 8x10. 

H. fH, fH, 
CH CN COOH 

COO 

C 

SYNTHESIS EXAMPLES 7 TO 16 OF RESN 
(B): (B-7) TO (B-16) 

Each of the resins (B) shown in Table H below was 
Synthesized in the same reaction procedure as described in 
Synthesis Example 4 of Resin (B). An Mw of each of the 
polymers obtained was in a range of from 7x10 to 9x10. 

10 

15 

20 

25 

30 

35 

50 

55 

65 

SH: 
COOC2H5 

104 

(B2-6) 



5,624,777 
106 105 

HO 

Gl 



5,624,777 
108 107 



5,624,777 
109 

SYNTHESIS EXAMPLE 17 OF RESIN (B): (B- 
17) 

A mixed solution of 90 g of methyl acrylate, 10 g of 
acrylic acid and 26.8g of Initiator (I-10) having the structure 
shown below was heated to a temperature of 40° C. under 
nitrogen gas stream. 

Initiator (I-10) 

CH3 

CH 

CHS -N 

H3C S S 

The solution was irradiated with light from a high 
pressure mercury lamp of 400 W at a distance of 10 cm 
through a glass filter for 10 hours to conduct photopolymer 
ization. The reaction mixture obtained was reprecipitated in 
one liter of methanol, and the precipitates formed were 
collected and dried to obtain 75 g of the polymer having a 
weight average molecular weight (Mw) of 4x10. 
The molecular weight (Mw) of resin (B) is a value 

measured by a gas permeation chromotograph (GPC) 
method calculated in terms of polystylene. 
Amixed solution of 40 g of the above described polymer, 

. 60 g of benzyl methacrylate and 100 g of tetrahydrofuran 
was heated to a temperature of 50° C. under nitrogen gas 
stream and irradiated with light under the same condition as 
above for 15 hours. The reaction mixture was reprecipitated 
from 1.5 liters of methanol and the precipitates thus formed 
were collected and dried to obtain 75 g of the polymer 
having an Mw of 9x10. 

H. 
COOH riftist-iri. COOCH2C6H5 COOCH 

SYNTHESIS EXAMPLE 18 OF RESIN (B): (B- 
18) 

A reaction procedure was conducted under the same 
condition as Synthesis Example 17 of Resin (B) except for 
using 43.6 g of Initiator (I-11) having the structure shown 
below in place of 26.8g of Initiator (I-10) used in Synthesis 
Example 17 of Resin (B) to obtain 70 g of the polymer 
having an Mw of 8.5x10. 

C2H5 C2H5 Initiator (I-11) 
N / 
N-C-S-S-C-N 

/ II II N 
C2H5 S S C2H56 

H Resin (B-18) 

--CH-)-bet-CH-Hart-CH-Hir 
COOCH2C6H5 COOCH3 COOH 

SH 
'bech-in 

COOCH2C6H5 

SYNTHESIS EXAMPLE 19 OF RESIN (B): (B- 
19) 

A mixed solution of 80 g of methylmethacrylate, 20g of 
ethyl acrylate, 39.0 g of Initiator (I-12) having the structure 
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shown below and 150 g of tetrahydrofuran was heated at a 
temperature of 50° C. under nitrogen gas stream. 

CH3 S Initiator (I-12) 
N 
CH-O-C-SCHCH 

CH3 

The mixture was irradiated with light under the same 
condition as described in Synthesis Example 17 of Resin 
(B2) for 8 hours. The reaction mixture obtained was repre 
cipitated from one liter of methanol and the precipitates thus 
formed were collected by filtration and dried to obtain the 
polymer. 

A mixed solution of 60 g of the above described polymer, 
30g of methyl methacrylate, 10 g of methacrylic acid and 
100 g of tetrahydrofuran was heated to a temperature of 50° 
C. under nitrogen gas stream and subjected to light irradia 
tion in the same manner as above for 10 hours. The reaction 
mixture obtained was reprecipitated from one liter of 
methanol, and the precipitates formed were collected and 
dried to obtain 73 g of the polymer as a powder. A mixed 
solution of 60 g of the polymer thus obtained, 30 g of ethyl 
methacrylate, 10 g of methyl acrylate and 100 g of tetrahy 
drofuran was heated to a temperature of 50° C. under 
nitrogen gas stream and subjected to light irradiation in the 
same manner as above for 10 hours. The reaction mixture 
obtained was reprecipitated from 1.5 liters of methanol and 
the precipitates formed were collected and dried to obtain 76 
g of he polymer having an Mw of 1.2x10'. 

CH3 (B-17) 

COOCH2C6H5 

Resin (B-19) 

(H. H. fl. 
CH-5x ech-Hrbeech-rect--" 

COOCH3 COOC2H5 COOCH COOH 

fH, 
st beech-potch-hor 

COOCHs COOCH3 

SYNTHESIS EXAMPLE 20 OF RESIN (B): (B- 
20) 

Amixed solution of 50 g of methyl methacrylate and 100 
g of tetrahydrofuran was sufficiently degassed under nitro 
gen gas stream and cooled to -78° C. Then, 7.2 g of 
1,1-diphenylpentyl lithium was added to the mixture, and 
the reaction was conducted for 12 hours. Separately, a mixed 
solution of 28 g of methyl acrylate, 6 g of triphenylmethyl 
methacrylate and 50 g of tetrahydrofuran was sufficiently 
degassed under nitrogen gas stream and the resulting mixed 
solution was added to the above described mixture, and then 
reaction was further conducted for 8 hours. Separately, a 
mixed solution of 50 g of methyl methacrylate and 50 g of 
tetrahydrofuran was sufficiently degassed under nitrogen gas 
stream, and the resulting mixed solution was added to the 
above described mixture, and then reaction was further 
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conducted for 10 hours. The temperature of the reaction 
mixture was adjusted to 0°C., 10 ml of methanol was added 
thereto, followed by reacting for 30 minutes, and the poly 
merization reaction was terminated. The temperature of the 
polymer solution obtained was adjusted to 30° C. with 5 
stirring, 3 ml of an ethanol solution of 30% hydrogen 
chloride was added thereto and the mixture was stirred for 
one hour. Then, the solvent of the reaction mixture was 
distilled off under reduced pressure until the whole volume 
was reduced to a half, and the mixture was reprecipitated 
from one liter of methanol. The precipitates thus formed 
were collected and dried underreduced pressure to obtain 65 
g of the polymer having an Mw of 8x10. 

10 

Resin (B-20) 15 

SH fit 
tech-it beech-Han ech- -)-b* 

COOCH COOCH3 COOH 

(H. 20 
tech-in r 

COOCH 

SYNTHESIS EXAMPLE 21 OF RESIN (B): (B- 
21) 

A mixed solution of 100 g of phenyl methacrylate, 1.5 g 
of (tetraphenyl porphinato) aluminum methyl and 200 g of 
methylene chloride was raised to a temperature of 30° C. 
under nitrogen gas stream. The mixture was irradiated with 
light from a xenon lamp of 300 W at a distance of 25 cm 
through a glass filter, and the reaction was conducted for 12 
hours. To the mixture were further added 40 g of ethyl 
acrylate and 9.2 g of benzyl methacrylate, followed by 

25 

30 

112 
reacting for 10 hours with light irradiation in the same 
manner as above. Further, 100 g of phenylmethacrylate was 
added to the mixture, followed by reacting for 12 hours with 
light irradiation in the same manner as above. Then, 3 g of 
methanol was added to the reaction mixture, followed by 
stirring for 30 minutes, and the reaction was terminated. 
Then, Pd-C was added to the reaction mixture, and a 
catalytic reduction reaction was conducted for one hour at a 
temperature of 25° C. After removing the insoluble sub 
stances from the reaction mixture by filtration, the reaction 
mixture was reprecipitated from 2 liters of methanol, and the 
precipitates thus formed were collected by filtration and 
dried to obtain 160 g of the polymer having an Mw of 
9.5x10. 

Resi -2 th H. esin (B-21) 

eCH-it-be-CH-Hoo--CH-x, - 
COOC6H5 COOC2H5 COOH 

fH, 
beCH-in 

COOCH5 

SYNTHESIS EXAMPLES 22 TO 31 OF RESN 
(B2): (B-22) TO (B-31) 

Each of the resins (B) shown in Table I below was 
synthesized in the same reaction procedure as described in 
Synthesis Example 18 of Resin (B). The Mw of each of the 
polymers obtained was in a range of from 8x10 to 1x10'. 
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SYNTHESIS EXAMPLES32TO 35 OF RESIN 
(B): (B32) TO (B-35) 

Each of the polymers having the same composition as that 
of the resin (B-17) was synthesized in the same procedure 
as described in Synthesis Example 17 of Resin (B) except 
for using 1.5x10" moles of each of the initiators shown in 
Table J below in place of 26.8g of Initiator (I-10) used in 
Synthesis Example 17 of Resin (B). The Mw of each of the 
polymers was in a range of from 6x10 to 9x10. 

118 
The mixture was reacted under the same light-irradiation 

condition as described in Synthesis Example 17 of Resin 
(B) for 5 hours. The polymer obtained was dissolved in 200 
g-of tetrahydrofuran, reprecipitated from 1.0 liter of 
methanol, and the precipitates formed were collected by 
filtration and dried. 
Amixed solution of 20 g of the polymer thus obtained, a 

monomer corresponding to each of the polymer components 
shown in Table K below and 100 g of tetrahydrofuran was 

TABLE J 
Synthesis 
Examples of 
Resin (B) Resin (B) Initiator (T) 

32 B-32 C2H5 

CHS HN 

H5C2 S S C2H5 N II 
N-CSCH2 

H5C2 I-13 

33 B-33 HC S CH3 
N 
HCO-CSHC CHS-C-OCH 

I N 
H3C S CH3 

-14 

34 B-34 H3C N CH3 

--sectors-i-N 
C6H5CH2 S S CH2C6H5 

I-15 

35 B-35 

S S 

SYNTHESIS EXAMPLES 36 TO 42 OF RESIN 
(B): (B-36) TO (B-42) 

A mixed solution of 80 g of benzyl methacrylate, 20g of 
acrylic acid and 22.6 g of Initiator (I-17) having the structure 
shown below was heated to a temperature of 40° C. under 
nitrogen gas stream. 

cho-s-s--Oct. 
S S 

Initiator (I-17) 

is reacted with light irradiation in the same manner as above 
for 15 hours. The polymer obtained was reprecipitated from 
1.5 liters of methanol and the precipitates formed were 
collected by filtration and dried. The yield of each polymer 
was in a range of from 60 to 70g and the Mw thereof was 
in a range of from 8x10 to 1x10'. 



5,624,777 
119 120 

TABLEK 

CH 

+P+-tech-in-chi-chah-e-r- 
loochical loon 

fit 
P+: +-CH----Yez-e- 

COOR 

Synthesis 
Example of Xiyiz. 
Resin (B) Resin (B) R - Y - -Z- (weight ratio) 

36 B-36 -CH 4000 

37 B-37 CHCH -CH2-CH- o 3820 

n 
38 B-38 -CH2-CH- -CH2-CH- 29/10/1 

-O) booch, n 
Cl 

39 B-39 CH -CH-CH- 37,310 

-O) oochoch, 
C1 

40 B-40 -CHCH -CH-CH- o 39/10/O 

41 B-41 -O) w 4000 

C 

42 B-42 -CH2-CH- -CH2-CH- 30/75/25 

-CH (O) y V CON O 

(O) \-/ 

Synthesis of Resin (B) 
CH3 CH3 (B-1) 

SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 55 

A mixed solution of 80 g of benzyl methacrylate, 20 g of 
a macromonomer (weight average molecular weight (Mw) 
of 6x10) corresponding to the repeating unit having the 
structure shown below, and 100 g of toluene was heated to 60 
a temperature of 80° C. under nitrogen gas stream, and 6 g 
of 2,2'-azobis(valeronitrile) (abbreviated as AVN) was 
added thereto to effect a reaction for 3 hours. To the reaction 

eCH-in-CH--- 
COOCH2C6Hs COOCH2CH2S-- * 

CH H. 
tech-weCH-,+ 

COOCH COOH 

SYNTHESIS EXAMPLE 2 OF RESIN (B): (B-2) 
A mixed solution of 60 g of methyl methacrylate, 25g of 

mixture was further added 1 g of AVN, followed by 65 a macromonomer (Mw of 5x105 corresponding to the 
reacting for 4 hours. The resulting polymer had an Mw of 
9.5X10. 

repeating unit having the structure shown below, 15 g of 
methyl acrylate, 130 g of toluene, and 20 g of ethanol was 
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heated to a temperature of 80°C. under nitrogen gas stream. 
After adding thereto 7 g of 4,4'-azobis(4-cyanovaleric acid) 
(abbreviated as ACV), the reaction was carried out for 4 
hours and, after further adding thereto 1 g of ACV, the 
reaction was carried out for 4 hours. The resulting copoly- 5 
mer had an Mw of 1x10'. 

(H. (H. H. 
HoocCHCH----CH- weCH-xecHi-Hye 

CN COOCH * COOCH3 

(H. H. 
sk cooch-HCHOOCCH)s HeCH-x-CH-sh 

OH 

(Ba-2) 

10 

COOH 

COO 

Cl 20 

SYNTHESIS EXAMPLE 3 OF RESIN (B): (B-3) 
Amixed solution of 70g of 2-chlorophenylmethacrylate, 

30g of a macromonomer (Mw of 6.5x10) corresponding to 25 
a repeating unit having the structure shown below, 2 g of 
thioglycolic acid, and 150 g of toluene- was heated to a 
temperature of 75° C. under nitrogen gas stream. After 
adding thereto 1 g of 2,2'-azobis(isobutyronitrile) 
(abbreviated as AIBN), the reaction was carried out for 4 30 
hours. Then, 0.8g of AIBN was added thereto, followed by 
reacting for 3 hours, and thereafter 0.5g of AIBN was added 
thereto, followed by reacting for 3 hours. The resulting 
copolymer had an Mw of 7.8x10. 

(H. H. 
HoocCHst-CH-it-CH-x- 

122 
acrylates and macromonomers corresponding to the polymer 
components shown in Table L below. The Mw of each of the 
macromonomers used was in a range of from 5x10 to 
7x10. 

The Mw of each of the resin (B) was in a range of from 
7x10 to 1x10'. 

(B-3) 

COO 

Cl SH fit 
s: -cooch-HChoocCHst-CH-weCH-in 

OH COOCHs COOCH2CHCOOH 

SYNTHESIS EXAMPLES 4TO 11 OF RESIN 
(B): (B-4) TO (B-11) 

Each of the resin (B) shown in Table L below was 
synthesized in the same procedure as described in Synthesis 
Example 1 of Resin (B) except for using each of meth 

50 



5,624,777 
123 124 

TABLEL 

CH3 CH3 

ech-lo-ech-- CH 
loor loochchs ch- --(Y, 

loor 
Synthesis 
Example of xly 
Resin (B) Resin (B) -R R (weight ratio) - Y - 

4. B-4 CHs 95/5 -CH2-CH 

looh 
5 B-5 -CH, 90/10 CH3 

-CH2 -ch-- 
loochocochocoon 

6 B-6 -CH 95/5 SH 
-CH2-C- O 

coocho--OH 
OH 

7 B-7 -CH, 946 -CH-it 
COOH-CHCOOH 

Cl 

8 B-8 -CH 946 -CH2-CH 

-CH2 

COOH 

9 B-9 -CH, 964 fH, 
-CH2- f n 

COO(CH2)3SO3H 
CH3 

10 B-0 -CH 964 foot 

-CH-i- 
CHCOOH 

Cl 

11 B-11 -CH -CH 92.8 fH, 

-CH-i- 
coocho--och, 

OH 

SYNTHESIS EXAMPLES 12 TO 19 OF RESIN of methacrylates, macromonomers and azobis compounds, 
(B): (B-12) TO (B-19) 60 corresponding to the components shown in Table M below. 

Each of the resin (B) shown in Table M below was The My of each of the resin (B) was in a range of from 
synthesized in the same manner as described in Synthesis 5X10 to 1x10'. The Mw of each of the macromonomers 
Example 2 of Resin (B) except for using each used was in a range of from 3x10 to 6x10. 

65 
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SYNTHESIS EXAMPLES 20 TO 27 OF RESIN 
(B): (B-20) TO (B-27) 

Each of the resin (B) shown in Table N below was 
synthesized in the same manner as described in Synthesis 
Example 3 of Resin (B) using each of methacrylates, 

130 
macromonomers and mercapto compounds corresponding to 
the components shown in Table N below. The Mw of each 
of the resin (B) was in a range of from 7x10 to 1x10'. The 
Mw of each of the macromonomers used was in a range of 
from 3x10 to 6x10. 
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SYNTHESIS EXAMPLES 28 TO 35 OF RESN 
(B): (B-28) TO (B-35) 

A mixed solution of 20 g of a macromonomer (Mw of 
4x10) corresponding to the repeating unit shown in Table 
O below, 2 g of thiosalicylic acid, 80 g of a monomer 
corresponding to the repeating unit shown in Table Obelow, 
130 g of toluene and 20 g of ethanol was subjected to a 
polymerization reaction in the same manner as described in 
Synthesis Example 3 of Resin (B) to prepare the resins (B) 
shown in Table Obelow, respectively. The Mw of each of the 
resins (B) was in a range of from 6x10 to 8.5x10. 

136 
Synthesis of Resin (B) 
Synthesis of Macromonomer 

SYNTHESIS EXAMPLE 1 OF 
MACROMONOMER (M): (M-1) 

Amixed solution of 30 g of triphenylmethyl methacrylate 
and 100 g of toluene was sufficiently degassed under nitro 
gen gas stream and cooled to -20° C. Then, 1.0 g of 
1,1-diphenylbutyl lithium was added to the mixture, and the 
reaction was conducted for 10 hours. Separately, a mixed 
solution of 70g of ethyl methacrylate and 100 g of toluene 
was sufficiently degassed under nitrogen gas stream, and the 

10 

TABLE O 

H. fH, (O) S - e-Y-e-Z-e-CH2-gro 
COOR CH3 CH3 

COOH COO(CH2)2OCO(CH2)2S--(-CH2-g-e-CH2-gs 

looch.ca 
COOH 

Synthesis 
Example of 
Resin (B) Resin (B) aR Y Z. Xiyiz. 

28 B-28 -CH -CHCH- --- 60/2010 

looch, 
29 B-29 -CH -CHCH- -CHCH- 57.5/2012.5 

looch, O 

( 1 
30 B-30 -CH CH3 CH 55/15/10 

-ch as -ch O 
looch, loochkin, 

31 B-31 -CHCH -CHCH- -CHCH-CH 63/15/2 

loochsch, CON 
Yet, 

32 B-32 -CH -CHCH- w 70/10/0 

33 B-33 -CH CH3 75.1570 

-ch 
loochoch, 

34 B-34 --CH2)2C6H5 CH3 -CHCH- 30,4010 

-ch kcoch, 
looch.cit 

35 B-35 -CH -CHCH- CH3 6.10/3 

looch, -ch 
loochnicooch. 

65 
resulting mixed solution was added to the above described 
mixture, and then reaction was further conducted for 10 
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hours. The reaction mixture was adjusted to 0° C., and 
carbon dioxide gas was passed through the mixture in a flow 
rate of 60 ml/min for 30 minutes, then the polymerization 
reaction was terminated. 
The temperature of the reaction solution obtained was 

raised to 25° C. under stirring, 6 g of 2-hydroxyethyl 
methacrylate was added thereto, then a mixed solution of 12 
g of dicyclohexylcarbodiimide, 1.0 g of 4-N,N- 
dimethylaminopyridine and 20 g of methylene chloride was 
added dropwise thereto over a period of 30 minutes, and the 
mixture was stirred for 3 hours. 

After removing the precipitated insoluble substances from 
the reaction mixture by filtration, 10 ml of an ethanol 
solution of 30% by weight hydrogen chloride was added to 
the filtrate, and the mixture was stirred for one hour. Then, 
the solvent of the reaction mixture was distilled off under 
reduced pressure until the whole volume was reduced to a 
half, and the mixture was reprecipitated from one liter of 
petroleum ether. The precipitates thus formed were collected 
and dried under reduced pressure to obtain 56 g of the 
macromonomer having a weight average molecular weight 
(Mw) of 6.5x10. 

CH3 (M-1) 

CH- CH3 CH3 
looctyoochech---bech-w 

looch, loot 
SYNTHESIS EXAMPLE 2 OF 

MACROMONOMER (M): (M-2) 
A mixed solution of 5 g of benzyl methacrylate, 0.1 g of 

(tetraphenyl porphynato) aluminum methyl and 60 g of 
methylene chloride was raised to a temperature of 30° C. 
under nitrogen gas stream. The mixture was irradiated with 
light from a xenon lamp of 300 W at a distance of 25 cm 
through a glass filter, and the reaction was conducted for 12 
hours. To the mixture was further added 45 g of butyl 
methacrylate, after similarly light-irradiating for 8 hours, 10 
g of 4-bromomethylstyrene was added to the reaction mix 
ture followed by stirring for 30 minutes, then the reaction 
was terminated. Then, Pd-C was added to the reaction 
mixture, and a catalytic reduction reaction was conducted 
for one hour at a temperature of 25°C. 

After removing insoluble substances from the reaction 
mixture by filtration, the reaction mixture was reprecipitated 
from 500 ml of petroleum ether and the precipitates thus 
formed were collected and dried to obtain 33 g of the 
macromonomer having an Mw of 7x10. 

CHCH (M-2) 

H. H. 
CHH-CH-x-bech-in 

COOCH COOH 

SYNTHESIS EXAMPLE 3 OF 
MACROMONOMER (M,): (M-3) 

A mixed solution of 20 g of 4-vinylphenyloxy 
trimethylsilane and 100 g of toluene was sufficiently 
degassed under nitrogen gas stream and cooled to 0° C. 
Then, 2 g of 1,1-diphenyl-3-methylpentyllithium was added 
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to the mixture followed by stirring for 6 hours. Separately, 
a mixed solution of 80 g of 2-chloro-6-methylphenylmeth 
acrylate and 100 g of toluene was sufficiently degassed 
under nitrogen gas stream and the resulting mixed solution 
was added to the above described mixture, and then reaction 
was further conducted for 8 hours. After introducing ethyl 
ene oxide at a flow rate of 30 ml/min into the reaction 
mixture for 30 minutes with vigorously stirring, the mixture 
was cooled to a temperature of 15° C., and 12 g of meth 
acrylic acid chloride was added dropwise thereto over a 
period of 30 minutes, followed by stirring for 3 hours. 

Then, to the reaction mixture was added 10 g of an ethanol 
solution of 30% by weight hydrogen chloride and, after 
stirring the mixture for one hour at 25°C., the mixture was 
reprecipitated from one liter of petroleum ether. The pre 
cipitates thus formed were collected, washed twice with 300 
ml of diethyl ether and dried to obtain 55 g of the mac 
romonomer having an Mw of 7.8x10. 

H. 
CH= 

(M-3) 

Cl (O) 
COO -O) OH 

CH3 

SYNTHESIS EXAMPLE 4 OF 
MACROMONOMER (M,): (M-4) 

A mixed solution of 40 g of triphenylmethyl acrylate and 
100 g of toluene was sufficiently degassed under nitrogen 
gas stream and cooled to -20° C. Then, g of sec-butyl 
lithium was added to the mixture, and the reaction was 
conducted for 10 hours. Separately, a mixed solution of 60 
g of styrene and 100 g of toluene was sufficiently degassed 
under nitrogen gas stream and the resulting mixed solution 
was added to the above described mixture, and then reaction 
was further conducted for 12 hours. The reaction mixture 
was adjusted to 0°C., 11 g of benzyl bromide was added 
thereto, and the reaction was conducted for one hour, 
followed by reacting at a temperature of 25°C. for 2 hours. 

Then, to the reaction mixture was added 10g of an ethanol 
solution of 30% by weight hydrogen chloride, followed by 
stirring for 2 hours. After removing the insoluble substances 
from the reaction mixture by filtration, the mixture was 
reprecipitated from one liter of n-hexane. The precipitates 
thus formed were collected and dried under reduced pressure 
to obtain 58 g of the macromonomer having an Mw of 
4.5x10. 
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CH2-CH (M-4) 

Chhech-ho-bech-Hah 
COOH 

SYNTHESIS EXAMPLE 5 OF 
MACROMONOMER (M): (M-5) 

A mixed solution of 70g of phenyl methacrylate and 4.8 
g of benzyl N-hydroxyethyl-N-ethyldithiocarbamate was 
placed in a vessel under nitrogen gas stream followed by 
closing the vessel and heated to a temperature of 60°C. The 
mixture was irradiated with light from a high-pressure 
mercury lamp for 400W at a distance of 10 cm through a 
glass filter for 10 hours to conduct a photopolymerization 
reaction. Then, 30 g of acrylic acid and 180g of methylethyl 
ketone were added to the mixture and, after replacing the gas 
in the vessel with nitrogen, the mixture was light-irradiated 
again for 10 hours. 
To the resulting reaction mixture was added dropwise 12 

g of 2-isocyanatoethyl methacrylate at a temperature of 30° 
C. over a period of one hour and the mixture was stirred for 
2 hours. The reaction mixture obtained was reprecipitated 
from 1.5 liters of hexane and the precipitates thus formed 
were collected and dried to obtain 68 g of the macromono 
mer having an Mw of 6.0x10. 

H 
CHEC i CH3 

140 
to effectreaction for 3 hours. Then, 1 g of ATVN was further 
added, followed by reacting for 2 hours, and thereafter 1 g 
of AIVN was added thereto, followed by heating to a 
temperature of 90° C. and reacting for 3 hours. The resulting 
copolymer had an Mw of 7.6x10. 

CH3 

eCH----CH-H% 
Resin (B-2) 

H. SH 
CH+CH-x-bech-in COO 

COOCHg COOH 

15 

20 

SYNTHESIS EXAMPLES 3TO 18 OF RESEN 
25 (B): (B3)TO (B-18) 

The copolymers showninTable Pbelow were synthesized 
under the same polymerization conditions as described in 
Synthesis Example 1 of Resin (B) except for using the 
monomers shown in Table P below in place of the ethyl 
methacrylate, respectively. The Mw of each of the copoly 
mers obtained was in a range of from 5x10 to 9x10. 

30 

(M-5) 

cooCHNicooch-c-shech- -b-e-CH2-gH% 

SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 

COOH 

A mixed solution of 80 g of ethyl methacrylate, 20g of 45 
Macromonomer (M-1) and 150 g of toluene was heated at 
a temperature of 95°C. under nitrogen gas stream, and 6 g 
of 2,2'-azobis(isobutyronitrile) (abbreviated as ABN) was 
added thereto to effect reaction for 3 hours. Then, 2 g of 
AIBN was further added thereto, followed by reacting for 2 
hours, and thereafter 2 g of ATBN was added thereto, 
followed by reacting for 2 hours. The resulting copolymer 
had an Mw of 9x10. 

SH. H. 
eCH-in-CH-3- CH3 

50 

Resin (B-1) 

CH3 

COOC2H5 coochoochech--bech-a- 
COOC2H5 

SYNTHESIS EXAMPLE 2 OF RESIN (B): (B-2) 
A mixed solution of 70g of 2-chlorophenylmethacrylate, 

30g of Macromonomer (M-2), 2 g of n-dodecylmercaptan 
and 100 g of toluene was heated at a temperature of 80 C. 
under nitrogen gas stream, and 3 g of 2,2'-azobis 
(isovaleronitrile) (abbreviated as ATVN) was added thereto 

COOH 

65 
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TABLEP 

fH, H. 
ech--ey, ech, --- th SH 

COOR COO(CH2)2OOC CH-----CH 
COOCH5 COOH 

x+y+20 = 100 (weight ratio) 
Synthesis 
Example of 
Resin (B) Resin (B) -R - Y - xly 

3 B-3 -CH - 800 

4 B-4 CHCH - 800 

5 B-5 CH -- 800 

6 B-6 -CH -CH2-CH- 65/15 

7 B-7 CHCH -CH-i- 7010 
COOCH3 

8 B-8 -O) - 800 
C1 

9 B-9 -O) - 800 
Br 

10 B-10 -(O) - 800 

CH3 

11 B-11 C -- 800 

CH3 

12 B-12 - 800 

COCH3 

13 B-13 7010 -CH-i- 
COOC2H5 
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TABLE P-continued 

CH CH 

ech--ey, ech-- (H. (H. 
COOR COO(CH2)2OOC-(CH2-C-b-e-CH2-gs 

looch, loot 
x+y+20 = 100 (weight ratio) 

Synthesis 
Example of 
Resin (B) Resin (B) aR - Y - xly 

14 B-14 rCH 80.0 

15 B-15 -CH, CH 40.40 

-cis-- 
local, 

16 B-16 CHCH CH 65/15 

-cis-- 
loochscN 

17 B-17 -CH -CH-CH- 728 

kosh, 
18 B-18 C1 w-r- 800 

C 

SYNTHESIS EXAMPLES 19 TO 35 OF RESN 40 in Synthesis Example 2 of Resin (B) except for using the 
(B): (B-19) TO (B-35) macromonomers (M) shown in Table Q below in place of 

The copolymers shown in Table Q below were synthe- Macromonomer (M-2), respectively. The Mw of each of the 
sized under the same polymerization conditions as described copolymers obtained was in a range of from 2x10 to 1x10'. 
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Synthesis of Resin (B) 
SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 
Amixed solution of 66 g of methyl methacrylate, 30 g of 

methyl acrylate, 4 g of acrylic acid, 28 g of Initiator (-1) 
having the structure shown below and 150 g of tetrahydro 
furan was heated to a temperature of 50° C. under nitrogen 
gas stream. 

Initiator (I-1) 
CH3 

R-CH-CH-CH2-R -R: -S-C-N 
Il N 
S CH3 

The solution was irradiated with light from a high 
pressure mercury lamp of 400 W at a distance of 10 cm 
through a glass filter, and a photopolymerization reaction 
was conducted for 10 hours. The reaction mixture obtained 
was reprecipitated in one liter of methanol, and the precipi 
tates formed were collected and dried to obtain 72 g of the 
polymer having a weight average molecular weight (which 
was a value measured by a GPC method and calculated in 
erts, of polystyrene) (herein simply referred to as Mw) of 
8x10. 

P Resin (B-1) p+CH-it-ch-e 
CH3 CH3 

--P): Hech-la-Chi-Cheech-chi-s-s-s 
looch, kooch, boot 'ch, 

SYNTHESIS EXAMPLE 2 OF RESIN (B): (B-2) 

154 
using 36.3 g of Initiator (I-2) having the structure shown 
below in place of 28 g of Initiator (I-1). The yield of the 
resulting polymer was 75 g and the Mw was 7.5x10. 

CHR Initiator (I-2) 
CH 

CHR 
-R: -S - -N 

S CH3 
RCH 

CHR 

CH2--P Resin (B-2) 
CH2--P 

P--CH 
CH2--P 
CH3 CH3 

M 
--Pl: tech--at-CH-Ho-Chi-his- -N 

COOCH3 COOCH3 COOH S CH3 

SYNTHESIS EXAMPLES3 TO 9 OF RESIN (B): 
(B3)TO (B-9) 

Each of resins (B) shown in Table R below was synthe 
sized under the same condition as described in Synthesis 
Example 1 of Resin (B) except for using a mixed solution 
of 95 g of 2-chlorophenyl methacrylate, 5g of methacrylic 
acid, 0.10 mole of Initiator shown in Table R below and 100 

Resin (B-2) was synthesized under the same condition as 35 g of tetrahydrofuran. The Mw of each of the resulting resins 
described in Synthesis Example 1 of Resin (B) except for (B) was in a range of from 6x10 to 8x10. 

TABLER 

Ge" 
CH3 th 

--Pl: CH2- xt-CH- R 
COOH 

COO 

Cl 

Synthesis 
Example of 
Resin (B5) Initiator (1) R 

3 CH-R CH CH 
-S-C-O-CH (I-3) I 

S CH3 

R-CH CH-R -CH2 CH 

4. R-CH2 CH-R (I-4) -s-i-o-cal, -CH2-CH-CH2 
CH S 

R 
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TABLE R-continued 

Ge" 
(H. H. 

--Pl: CH-x-CH,- R 
COOH 

COO 

Cl 

Synthesis 
Example of 
Resin (B5) Initiator (I) -R 

5 R-HC 1n CHR C2H5 -HC 1n CH2 
NN N1(1-5) / NN N1 

HS-C-N 

N - II N N - 
N S C2H5 N 

CHR CH 

6 R-CH CH-R (1-6) CHCH5 -CH-CH-CH 

CH -Si-C-N 
| N 

R S CH2C6H5 

7 i - CHCH i 

(Ho-c-s-R Ho-c-s- 
cit-i-o--s-R (I-7) ck-i-o--s- 

S S 
CHO-C-S-R CHO-C-S- 

I 
S S 

8 CH-R -S -O-CH2C6H5 CH 

(I-8) S 

R-CH CH-R -HC CH 

9 CONHCHR ol CONHCCH 
-S-C-N 

El N 
R(CHHNOC CONHCHR S C4H9 HNo. CONHCCH 

(I-9) (CH2)2- 

SYNTHESIS EXAMPLES 10 TO 25 OF RESIN 55 
(B): (B-10) TO (B-25) 

Each of the resins (B) shown in Table S below was 
synthesized under the same condition as described in Syn 
thesis Example 1 of Resin (B) except for using each of 
monomers corresponding to the polymer components shown 
in Table S below in place of methyl methacrylate, methyl 6s 
acrylate and acrylic acid. The Mw of each of the resulting 
resins (B3) was in a range of from 6x10 to 9x10. 
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TABLE S-continued 

p 
P-CH2-CH-CH2--P 

CH3 CH3 
M 

--P): CH-i-ty y s-i-N 
COOR S CH3 

Synthesis 
Example of xly 
Resin (Bs) (Bs) -R - Y - (weight ratio) 

25 B-25 CHCH -CH2-CH- 96/4 

COOH 

SYNTHESIS EXAMPLES 26 TO 30 OF RESIN 
(B): (B-26) TO (B-30) 

A mixture of 33.9 g of Initiator (I-2) described above and 
monomers corresponding to the polymer components shown 
in Table T below was heated to 40° C. under nitrogen gas 
stream, followed by light irradiation for polymerization in 
the same manner as described in Synthesis Example 1 of 
Resin (B). The solid material obtained was collected, 

dissolved in 250 ml of tetrahydrofuran, reprecipitated in 1.5 
liters of methanol, and the precipitates formed were col 

5 lected by filtration and dried. The yield of each of the 
resulting polymers was in a range of from 60 to 75 g and the 
Mw thereof was in a range of from 6x10 to 8x10. 

TABLET 

CHHP-R 

CH2-HP--R CH3 
/ 

R: -s- -N 
R--P-HC S CH 

CH2--P--R 

Synthesis 
Example of 
Resin (B) (B) Component of (P) (weight ratio) 

26 B-26 fit 

eCH-weCH-H), 
CH3 COO(CH2)2OCO(CH2)3COOH 

COO 

Cl 

27 B-27 fit (H. 
eCH---CH----CH-Hy 

COOCHCHs COO(CH2CH2O)2CH3 COOH 

28 B-28 CH3 

ech-in-CH-itl, ech-Hatch-hy 
CONHCH3 COOH 
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TABLE T-continued 

CH-E-P--R 

CH2--P-R CH3 
/ 

R: -s-i-N 
R--P-HC S CH 

CH2--P--R 
Synthesis 
Example of 
Resin (Bs) (Bs) Component of (P) (weight ratio) 

29 B-29 H SH 
eCH---CH-Hy--CH--- 

N COO(CH2)4SOH 

COO V p 
N 

C 

30 B-30 (H. foot 
+CH-x -CH-Hrect--, 

C N O CHCOOH 
2 

COO 

CH3 

Synthesis of Resin (B) 

SYNTHESIS EXAMPLE 1 OF RESIN (B): (B-1) 

A mixture of 47.5 g of benzyl methacrylate, 24.8 g of 
Initiator (I-1) shown below and 70g of tetrahydrofuran was 
heated to a temperature of 40°C. under nitrogen gas stream. 

CHR Initiator (T-1) 
C2H5 

M 
-R: n-S-C-N 

| N 
RCH CHR S C2H5 

The solution was irradiated with light from a high 
pressure mercury lamp of 400 W at a distance of 10 cm 
through a glass filter, and a photopolymerization reaction 
was conducted for 10 hours. To the reaction mixture was 
added a mixed solution of 2.5g of methacrylic acid and 5g 
of tetrahydrofuran, and the mixture was further irradiated 
With light in the same manner as above for 10 hours at a 
temperature of 40°C. under nitrogen gas stream. The 

35 

45 

50 

55 

65 

reaction mixture was reprecipitated in 800 ml of a solvent 
mixture of water and methanol (2:1 by volume), and the 
precipitates formed were collected and dried. The yield of 
the resulting polymer was 38 g and the Mw was 8.5x10. 

CH2--P Resin (B-1) 

P--CH CH2-HP 

(H. fit 
--P: +CH-i-te-b+CH-4s- -N 

COOCH2CHs COOH S 

In the above formula, -b- represents a bond connecting 
blocks (hereinafter the same). 

SYNTHESIS EXAMPLES 2 TO 10 OF RESIN 
(B): (B2) TO (B-10) 

Each of resins (B) shown in Table U shown below was 
synthesized under the same condition as described in Syn 
thesis Example 1 of Resin (B) except for using each of 
monomers corresponding to the polymer components shown 
in Table U below in place of 47.5g of benzyl methacrylate 
and 2.5 g of methacrylic acid. The Mw of each of the 
resulting resins (B) was in a range of from 7x10 to 1x10'. 
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SYNTHESIS EXAMPLES 11 TO 16 OF RESIN 
(B): (B-11) TO (B-16) 

Amixed solution of 40 g of 2-chlorophenylmethacrylate, 
0.02 moles of Initiator shown in Table V below and 50 g of 
tetrahydrofuran was subjected to lightirradiation for 8 hours 
in the same manner as described in Synthesis Example 1 of 

5 

170 
Resin (B). To the reaction mixture was added a mixed 
solution of 7.5 g of benzyl methacrylate, 2.5 g of meth 
acrylic acid and 10 g of tetrahydrofuran, followed by react 
ing in the same manner as described in Synthesis Example 
1 of Resin (B). The Mw of each of the resulting resin (B) 
was in a range of from 5x10 to 9x10. 
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SYNTHESIS EXAMPLES 17 TO 25 OF RESEN 
(B): (B-17) TO (B-25) 

A mixed solution of 52.5g of methyl methacrylate, 17.5 
g of methyl acrylate, 44 g of Initiator (I-8) shown below and 
75 g of tetrahydrofuran was irradiated with light for 15 hours 5 
in the same manner as described in Synthesis Example 1 of 
Resin (B) at a temperature of 50° C. under nitrogen gas 
Stream. 

CHR Initiator (I-8) 10 
CH 

CHR 
-R: mSm-C-N 

N 
S CH3 

R-H2 15 

CHR 

To the reaction mixture was added a mixture of monomers 
corresponding to the polymer components shown in Table W 

176 
below and 25 g of tetrahydrofuran, and the mixture was 
further irradiated with light for 15 hours in the same manner 
as described above. The Mw of each of the resulting resin 
(B) was in a range of from 5x10 to 8x10. 

TABLE W 

P--CH2 

CH2-HP 

CH2--P 

CH2--P 

fH, H. oil. 
Pl: CH-4s Chi-h 1. b CH-i-ty y s-i-N 

COOCH3 COOCH3 COOR S CH3 

Synthesis 
Example of 
Resin (B) (B6) -R - Y - xly 

17 B-17 CH3 -CH-H- 28/2 
COO(CH2)COOH 

C 

18 B-18 COCH fit 28,571.5 

-CH-i- 
COOH 

19 B-19 O O (H. 27/3 

20 B-20 -CH 

-CH-i- 
COO(CH2)2O --OH 

OH 

-CH2-CH- 275/25 

COOH 
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TABLE W-continued 

CH2-HP) 

CH2--Pl 

P--CH 

CH2-HP 

H. H oil. 
--Pl: CH-x, -CH-H b CH-i-ty y S- -N 

COOCH COOCH3 COOR S CH3 

Synthesis 
Example of 
Resin (B) (B6) -R -Y- xly 

21 B-21 C1 O 264 
CH I 

C -CH2-C- O 
A. 

COO(CH2)2OCO i 
Cl O 

22 B6-22 - CHs -CH2-C- 27/3 
f YoH, 

OC 

o C=O 
23 B-23 -CH-H- 275/25 

CONH -oh 
OH 

COOCH3 

24 B-24 fH, 26.5/3.5 

-CH-i- 
COO(CH2)2OCO(CH2)COOH 

Br 

25 B-25 -CH-h- 27.5.12.5 
CONHCH2COOH 

Cl 

SYNTHESIS EXAMPLES 26 TO 31 OF RESIN 
(B): (B-26) TO (B-31) 50 CHR Initiator (I-9) 

Each of resins (B) shown in Table X below was synthe 
sized in the same manner as described in Synthesis Example oil. 
1 of Resin (B) except for using monomers corresponding to uR: mS-CaOHCH 
the polymer components shown in Table X below and 0.03 R-H CHR N 
moles of Initiator (I-9) shown below. The Mw of each of the 55 S CH3 
resulting resin (B) was in a range of from 4x10 to 9x10. 
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TABLE X 

CH-E-P--R 

R--P--CH CH-P--R 

CH3 

mR: -s-c-o-c? 
M 

S CH 

Synthesis 
Example of 
Resin (B6) (B6) P- (weight ratio) 

26 B6-26 CH3 CH3 

ech-a- Chi-Cheech 
kooch, looch, 

COO(CH2)2OCO(CH2)COOH 

27 B-27 CH CH 

-chi-ko- Chi-Cheech- O8 
tooch, looch, boot 

28 B-28 CH 

-ch-s-s CH2-gH)-(-CH2-C 
1 NCH, 

COOCH3 COCH3 OC 

\lc=o 
29 B-29 CH CH CH 

CH----CH-CH s b ch--ech 
Cl looch.coot looch, booet 

COO 

CH 

30 B-30 CH3 CH3 

CH----CH-CH 4. b CH-kwechi-ch 0 
locitch, looh looch, looch, 

3. B-31 CH CH3 CH 

cit-a-ch- b ci-sect-chrect-ch 
loot looch, looch, n 

COO 

C 

EXAMPLE 1-1 60 anhydride and 0.02 g of o-chlorophenol, and the mixture 
A mixture of 30 g of Resin (A-1), 10 g of Resin (P-1) was dispersed by a homogenizer at arotation of 1x10rpm. 

having the structure shown below, 200g of photoconductive for 1 minute. The resulting coating composition for a 
zinc oxide, 0.02 g of uranine, 0.04 g of Rose Bengal, 0.03 light-sensitive layer was coated on paper, which had been 
g of bromophenol blue, 0.15g of salicylic acid and 300 g of subjected to electrically conductive treatment, by a wire bar 
toluene was dispersed by a homogenizer (manufactured by 65 at a dry coverage of 25 g/m dried at 100° C. for 30 seconds 
Nippon Seiki K.K.) at a rotation of 7x10 rp.m. for 8 and then heating at 140° C. for 1 hour. The coated material 
minutes. To the dispersion were added 0.1 g of phthalic was then allowed to standin a dark place at 20° C. and 65% 
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RH for 24 hours to prepare an electrophotographic light 
sensitive material. 

H (H. Resin (P-1) 
shech-in-CH-jo- 5 

COOCH3 COOCH2CHCH 
COOH O 

Weight average molecular weight: 4 x 10 10 

COMPARATIVE EXAMPLE A-1 
15 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-1, except for 
using 30 g of Resin (R-1) having the structure shown below 
in place of 30 g of Resin (A-1) used in Example 1-1. 

182 

CH3 CH3 Resin (R-2) 

ech,----CH--- 
O bootschch, 

O 
COO(CH2)3SOO-N 

C4H9 
O 

Weight average molecular weight:3.5 x 10 
COMPARATIVE EXAMPLE C-1 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-1, except for 
using 21.6 g of Resin (R-1) and 8.4 g of Resin (R-2) (weight 
ratio of Resin (R-1)/Resin (R-2)=72/28) in place of 30 g of 
Resin (A-1) used in Example 1-1. 

With each of the light-sensitive material thus prepared, 
various characteristics shown in Table Y below were evalu 
ated. 

TABLE Y 

Example Comparative Comparative Comparative 
1-1 Example A-1 Example B-1 Example C-1 

Smoothness of Photo- 330 350 300 350 
conductive Layer 
(seclcc) 
Electrostatic 
Characteristics 

V-V) 500 510 520 505 
D.R.R. (%) 85 83 83 84 
Elvio (lux sec) 13.8 140 14.5 14.1 
Image Forming O O O O 
Performance good good good good 
Water Retentivity at 
the Start of Printing 

I MoltonType O O A-O O 
good good slight occurrence good 

of background 
stain 

IISyn-Flow Type O X A X 
good occurrence slight occurrence occurrence 

of background of background of background 
stain stain stain 

Printing Durability 10,000 5,000 2,000 2,000 
prints prints prints prints 

The characteristic items described in Table Y were evalu 
H. H. Resin (R-1) 50 ated as follows: 

-(-CH2--CH2-g-b- 1) Smoothness of Photoconductive Layer 
The resulting light-sensitive material was subjected to 

fH, COOCH2CHCH measurement of its smoothness (sec/cc) under an air volume 
COOCCH2COCH3 O condition of 1 cc using a Beck smoothness test machine 

55 (manufactured by Kumagaya Riko KK). 
CH3 2) Electrostatic Characteristics 

The light-sensitive material was subjected to corona dis Weight average molecular weight: 4 x 10 
eigh 3. ght charge at a voltage of -6 kV for 20 seconds in a darkroom 

at 20° C. and 65% RH using a paper analyzer (Paper 
60 Analyzer SP-428 manufactured by Kawaguchi Denki KK) 

COMPARATIVE EXAMPLE B-1 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-1, except for 65 
using 30 g of Resin (R-2) having the structure shown below 
in place of 30 g of Resin (A-1) used in Example 1-1. 

and after allowed to stand for 10 seconds, the surface 
potential Vo was measured. Then, the sample was further 
allowed to standin the darkroom for 60 seconds to measure 
the surface potential Vo, thus obtaining the retention of 
potential after the dark decay for 60 seconds, i.e., dark decay 
retention ratio (D.R.R. (%)) represented by (Vo/V)x100 
(%). Moreover, the surface of the photoconductive layer was 
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charged to -400 V by corona discharge, then irradiated by 
visible light of the illuminance of 2.0 lux and the time 
required for decay of the surface potential Vo to 1/10 was 
measured, and the exposure amount Eo (lux-sec) was 
calculated therefrom. 

3) Image Forming Performance 
The light-sensitive material and a full-automatic plate 

making machine ELP-404V (manufactured by Fuji Photo 
Film Co., Ltd.) were allowed to stand for a whole day and 
night under condition of normal temperature and normal 
humidity (20° C. and 65% RH), and a duplicated image was 
formed by plate making using the material and machine. The 
duplicated image formed on the printing plate precursor was 
Subjected to visual evaluation of the fog and image quality. 

4) Water Retentivity at the Start of Printing 
The light-sensitive material (without plate making, i.e., a 

raw plate) was immersed in Oil-Desensitizing Solution E-1 
having the composition shown below at 40° C. for 3 
minutes. 
Oil-Desensitizing Solution E-1 
Monoethanolamine 60 g 
Neosoap 8 g (manufactured by Matsumoto Yushi KK) 
Benzyl alcohol 100 g 
These components were dissolved in distilled water to 

make a total volume of 1.0 liter, and a pH thereof was 
adjusted with potassium hydroxide to 13.5. 
Then, the resulting plate was subjected to printing using 

a printing machine and Dampening Water F-1 each 
described below, and a 50th print from the start of printing 
was visually evaluated on background stain thereof. 
Dampening Water F-1 
Aqueous solution made by diluting 200-folds dampening 

water for PS plate (Aiky Amanufactured by Toyo Ink Mfg. 
Co., Ltd.) with distilled water (pH: 9.5) 
Water Retentivity at the Start of Printing I 

Ryobi 3200 CD manufactured by Ryobi Ltd. was used as 
a printing machine of molton type. 
Water Retentivity at the Start of Printing II 

Ryobi 3200 MCD manufactured by Ryobi Ltd. was used 
as a printing machine of syn-flow type. 

5) Printing Durability 
The light-sensitive material was subjected to plate making 

under the same conditions as in the above described item3), 
immersed in Oil-Desensitizing Solution E-1 described in the 
item 4) above for 3 minutes. The resulting printing plate was 
subjected to printing using Dampening Water F-1 described 
in the item 4) above as dampening water, neutral paper as 
printing paper and a printing machine of large size capable 
of printing paper of Kikuzen-size (1003x800 mm) (Oliver 
94 manufactured by Sakurai Seisakusho K.K.) as a printing 
machine. A number of prints having clear images which 
could be obtained without the occurrence of background 
stain was determined in a case wherein a printing pressure 
on an offset printing machine was increased. 
As shown in Table Y, each of the light-sensitive materials 

exhibited good results with respect to the smoothness of 
photoconductive layer, electrophotographic characteristics 
and image forming performance. 

Concerning the water retentivity at the start of printing, 
the printing plate according to the present invention pro 
vided excellent water retentivity and adhesion of ink to the 
non-image area thereof was not observed at all irrespective 
of the type of printing machine. On the contrary, a plate 
according to Comparative Example A-1 wherein only car 
boxy group had been formed exhibited a large difference in 
the occurrence of background stain on print at the start of 
printing depending on a system of supplying damping water 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

184 
and ink. Specifically, in a case of using a printing machine 
of syn-flow type in which the supply of dampening water is 
less sufficient than in a printing machine of molton type, 
adhesion of ink occurred in the non-image area on print and 
the formation of background stain was observed at the start 
of printing. It is presumed in the plate of Comparative 
Example A-1 that although the surface of the photoconduc 
tive layer thereof which had been rendered hydrophilic had 
sufficiently good wettability with water, a super-thin layer of 
water (weak boundary layer abbreviated as WBL 
hereinafter) which had been formed on the surface of the 
plate could not be maintained, since the amount of water 
which was held in the whole photoconductive layer (amount 
of water retained in the layer) was insufficient, when the 
balance of amount of dampening water supplied was lost at 
the start of printing. 
On the other hand, with a plate according to Comparative 

Example B-1 wherein only sulfo group had been formed, 
adhesion of ink was restrained as compared with the plate of 
Comparative Example A-1 in a case of using a printing 
machine of syn-flow type. However, it is presumed that the 
formation of WBL was insufficient in a case of using a 
printing machine of molton type since the amount of water 
retained in the layer was large. 

Further, with Comparative Example C-1 wherein the 
resins used in Comparative Example A-1 and B-1 were 
mixed the faults of both resins could not be covered up and 
provided the same results as Comparative Example A-1. 
As a result of the evaluation on printing durability using 

a printing machine of large size, more than 10,000 prints of 
clear image were obtained. On the contrary, the printing 
durability in each of Comparative Examples A-1, B-1 and 
C-1 was around 2,000 prints or 5,000 prints. The reason for 
the low printing durability in Comparative Example A-1 is 
considered to be based on the fact that the formation of WBL 
on the surface of the plate or the amount of water retained 
in the layer became poor with the progress of printing. Also, 
in case of Comparative Examples B-1 and C-1, it is pre 
Sumed that a film strength of the layer was insufficient and 
the layer was broken, resulting in the low printing durability 
because of the large amount of water retained in the layer 
formed from the resin having sulfo group and crosslinking 
Structure. 

From these results it can be seen that only the light 
sensitive material according to the present invention pro 
duces a printing plate which can provide a large number of 
prints having good quality even when the conditions are 
fluctuated at the printing. 

EXAMPLE 1-2 

A mixture of 32 g of Resin (A-2), 8 g of Resin (P-2) 
having the structure shown below, 200g of photoconductive 
zinc oxide, 0.02 g of uranine, 0.015 g of Dye (I) having the 
structure shown below, 0.012 g of Dye (II) having the 
structure shown below, 0.18 g of N-hydroxyphthalimide and 
300 g of toluene was dispersed by a homogenizer 
(manufactured by Nippon Seiki K.K.) at a rotation of 7x10 
rp.m. for 8 minutes. To the dispersion were added 0.1 g of 
phthalic anhydride and 0.002 g of zirconium acetylacetone, 
and the mixture was dispersed by a homogenizer at a 
rotation of 1x10rp.m. for 1 minute. The resulting coating 
composition for a light-sensitive layer was coated on paper, 
which had been subjected to electrically conductive 
treatment, by a wire bar at a dry coverage of 25 g/m’, 
followed by drying at 100° C. for 30 seconds and then 
heating at 140° C. for 1 hour. The coated material was 
allowed to stand in a dark place at 20° C. and 65% RH for 
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24 hours to prepare an electrophotographic light-sensitive 
material. 

(H. H. H. 
HoocCH).sh-CH----CH----CH---- 

186 

COOCH2C6His COO(CH2)2OH COOCH2CHCH 

Weight average molecular weight: 4.5 x 10 

CH CH 
CH3 3 

M CHECH-CH 
6e 
N N 

CH3 CH3 CH3 CH3 
H3C C 

M CH=CH-CH 
6e 
N N 

COMPARATIVE EXAMPLE D-1 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-2, except for a 
using 32 g of Resin (R-3) having the structure shown below 
in place of 32 g of Resin (A-2) used in Example 1-2. 

CH3 CH3 Resin (R-3) 

ech--eech--- 35 
loochschich, 

COOSi(iC3H)3 O 

Weight average molecular weight: 4x10 
40 

COMPARATIVE EXAMPLE E-1 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-2, except for 
using 32 g of Resin (R-4) having the structure shown below 
in place of 32 g of Resin (A-2) used in Example 1-2. 

45 

(H. H. 
eCH----CH--- 

O COOCH2CHCH 
I 

Resin (R-4) 

50 

cooCH),0--OR O 
OR 

Weight average molecular weight: 4.6 x 10' 

Resin (P-2) 

O 

Dye (1) 

Dye (II) 

COMPARATIVE EXAMPLE F-1 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 1-2, except for 
using 18.8 g of Resin (R-3) and 13.2 g of Resin (R-4) 
(weight ratio of Resin (R-3)/Resin (R-4)=58.841.2) in place 
of 32 g of Resin (A-2) used in Example 1-2. 

With each of the light-sensitive materials thus-prepared, 
the smoothness of photoconductive layer, electrostatic 
characteristics, image forming performance and water reten 
tivity at the start of printing were evaluated in the same 
manner as in Example 1-1. Further, using dampening water 
each having a different pH value (i.e., pH4.5, pH 7.0 and pH 
9.5), influence on print was evaluated. 

The results obtained are shown in Table Z below. 
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TABLEZ 

Example Comparative Comparative Comparative 
1-2 Example D-1 Example E-1 Example F-1 

Smoothness of Photo- 350 380 310 360 
conductive Layer (sec?cC) 
Electrostatic Characteristics 

V(-V) 550 560 500 555 
D.R.R. (%) 86 87 84 85 
Euo (lux sec) 13.5 13.0 14.3 13.8 
Image Forming O O O O 
Performance good good good good 
Water Retentivity at 
the Start of Printing 

I Molton Type O O A-O O 
good good occurrence of slight good . 

background stain 
II Syn-Flow Type O X A X 

good OccuTeice occurrence of slight OcClu?tence 
of background background stain of background 

stain stain 
Dependency 
on Dampening Water 

10,000 background stain slight background background stain 
prints from the start stain from the from the start 

of printing start of printing of printing 
I 10,000 slight background slight background slight background 

prints stain from the stain from the stain from the 
start of printing start of printing start of printing 

I 10,000 10,000 slight background 10,000 
prints prints stain from the prints 

start of printing 

6) Dependency on Dampening Water 
The production of printing plate and printing were con 

ducted in the same manner as described in the item.5) above, 
except for using the solution shown below as dampening 
water at the printing. 

I: an aqueous solution (pH: 4.5) prepared by diluting 
100-folds dampening water for PS plate (EU-3 manufac 
tured by Fuji Photo Film Co., Ltd.) with distilled water. 

II: an aqueous solution (pH: 7.0) prepared by diluting 
130-folds dampening water for PS plate (SG-23 manufac 
tured by Tokyo Ink K.K.) with distilled water. 

III: an aqueous solution (pH: 9.5) prepared by diluting 
200-folds dampening water for PS plate (Alky Amanufac 
tured by Toyo Ink Mfg. Co., Ltd.) with distilled water. 
As shown in Table Z, the smoothness of photoconductive 

layer, electrostatic characteristics and image forming per 
formance with all of Example 1-2 and Comparative 
Examples D-1 to F-1 were good. 
With respect to the water retentivity at the start of 

printing, the plate according to the present invention was 
good, although the water retentivity of the plates of Com 
parative Examples D-1 to F-1 was poor in a case of using a 
printing machine of syn-flow type. The reason for poor 
water retentivity obtained in Comparative Example E-1 by 
the syn-flow type printing machine is presumed that 
although the POH group formed in Resin (R-4) upon the 
oil-desensitizing treatment acted for keeping sufficient 
amount of water retained in the layer, the wettability of the 
surface of the layer with water was insufficient at the 
printing since the hydrophilic group was bonded to the 
polymer main chain through a hydrophobic linking group. 
As a result of the evaluation on printing durability using 

three kinds of dampening water, the plate according to the 
present invention provided 10,000 prints of good quality 
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irrespective of the kind of dampening water. On the contrary, 
the plates of Comparative Examples D-1 to F-1 exhibited 
good results only when DampeningWater III was used, and 
in case of using other dampening water, background stain 
due to adhesion of ink occurred at the start of printing while 
the degree thereof was different from each other and the 
background stain could not be removed by conducting 
further printing. 

It is believed that the large influence of pH of dampening 
water is related to a dissociation constant of the hydrophilic 
group formed. More specifically, with Comparative 
Example D-1 wherein the influence of pHis dominative, the 
COOH group formed in Resin (R-3) is present as a disso 
ciated form of COO and has good compatibility with water 
under a high pH condition, but the amount of dissociated 
group decreases under a low pH condition, resulting in 
reduction of the water compatibility. It has been found that 
the water retentivity is widely varied depending on the kind 
of dampening water when a hydrophilic group having a 
Small value of dissociation constant (pKa) is not formed 
simultaneously. 

Since the printing plate according to the present invention 
is capable of conducting printing using dampening water for 
PS plate in a large size printing machine as described above, 
it can be easily used in common with other printing plates 
without cleaning and inspection of the printing machine. 

EXAMPLES 1-3 TO 1-13 

Each electrophotographic light-sensitive material was 
prepared in the same manner as described in Example 1-1, 
except for using each of the resins (A) shown in Table a 
below in place of Resin (A-1) used in Example 1-1. 
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TABLE a 

Example Resin (A) 

1-3 A-3 
1-4 A-4 
1-5 A-5 
1-6 A-6 
17 A-7 
1-8 A-8 
1-9 A-9 
1-10 A-10 
1-11 A-11 
1-12 A-12 
1-13 A-13 

With each of the light-sensitive materials thus prepared, 
various characteristics were evaluated in the same manner as 
in Example 1-1. Each of the light-sensitive materials exhib 
ited good electrostatic characteristics and image forming 
performance similar to those obtained in the light-sensitive 

10 
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material of Example 1-1. When they were used as printing 
plates, they exhibited good water retentivity at the start of 
printing on both printing machines of molton type and 
syn-flow type and the printing durability thereof was more 
than 10,000 prints. 

EXAMPLES 1-14 TO 1-25 

Each electrophotographic light-sensitive material was 
prepared in the same manner as described in Example 1-1, 
except for using each of the compounds shown in Table b 
below in place of Resin (A-1), Resin (P-1) and phthalic 
anhydride and o-chlorophenol as crosslinking compounds 
used in Example 1-1. 

TABLE b 

Resin (P) 

(H. 
eCH- -e-Z' 

COOCH3 

Example Resin (A) Z in Resin (P) plq Crosslinking Compound 

1-14 (A-14) H 85/15 R'OOCNHCHNHCOOR 

-CH-i- COCH3 
COO(CH2)2OH (P-3) R: -it-coock 

Dibutyltin dilaurate 

1-15 (A-15) -CH-CH- 90/10 Tetrabutoxy titanate 

CHNHCOO 

CH3 (P-4) 

1-16 (A-16) CH3 TOW30 Gluconic acid 

-cis-- 
COO(CH2)3Si(OCH3)3 

(P-5) 

1-17 (A-17) O 928 3-Glycidoxy propyl 
CH3 trimethoxy silane 

-ch-- X 
COO(CH2)2OCO 

9 (P-6) 
1-18 (A-18) CH3 92/8 m 

-ch-- 
loochychot 

OH (P-7) 
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TABLE b-continued 

Resin (P) 

fH, 
eCH-yez, 

COOCH3 

Example Resin (A) Z in Resin (P) pfg Crosslinking Compound 

1-9 (A-19) -CH-CH- 85/15 Propylene glycol 
Tetrabutoxy titanate 

CONH(CH2)5OH 
(P-8) 

1-20 (A-20) SH 90/10 N,N-Dimethylpropylamine 

-CH-C- 
1n 

COO(CH2)2NHCON N 

(P-9) 

1-21 (A-21) CH3 85/15 Divinyl adipate 
Benzoyl peroxide 

-CH-i- 
COOCHCH 

(P-10) 

1-22 (A-22) o 

1-23 (A-16) -CH. C. 90/10 Phthalic anhydride 
HC 1 in CEO o-Chlorophenol 

C-O 
/ 
O (P-11) 

1-24 (A-23) CH3 90/10 Allylmethacrylate 
Benzoyl peroxide 

-CH-C- 

coochool CH2 
CH (P-12) 

1-25 (A-24) 3-Aminopropyl trimethoxy 
silane 

With each of the light-sensitive materials thus prepared, 45 subjected to electrically conductive treatment and solvent 
various characteristics were evaluated in the same manner as 
in Example 1-1. Each of the light-sensitive materials exhib 
ited good electrostatic characteristics and image forming 
performance similar to those obtained in the light-sensitive 
material of Example 1-1. When they were used as printing 
plates, they exhibited good water retentivity at the start of 
printing on both printing machines of molton type and 
Syn-flow type and the printing durability thereof was more 
than 10,000 prints. 

EXAMPLE 1-26 

A mixture of 1 g of X-form metal-free phthalocyanine 
(manufactured by Dainippon Ink and Chemicals, Inc.), 10 g 
of Resin (A-25), 0.3 g of Resin (P-1) and 80 g of tetrahy 
drofuran was put in a 500 ml-volume glass container 
together with glass beads and dispersed in a paint shaker 
(manufactured by Toyo Seiki Seisakusho Co.) for 60 min 
utes. To the dispersion was added 0.3 g of ethylene glycol 
diglycidyl ether, followed by further dispersing for 2 min 
utes. The glass beads were separated by filtration to prepare 
a dispersion for a light-sensitive layer. 
The dispersion was coated on base paper for a paper 

master having a thickness of 0.2 mm, which had been 
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resistant treatment, by a wire bar, set to touch, heated in a 
circulating oven at 110° C. for 20 seconds, and then further 
heated at 140° C. for 1 hour to form a light-sensitive layer 
having a thickness of 8 pm. 
The resulting light-sensitive material was subjected to the 

evaluations of electrostatic characteristics and image form 
ing performance in the same manner as described in 
Example 1-1, and good results shown below were obtained. 

Electrostatic Characteristics 

Vo -500 W 
D.R.R. 85% 
E.1/10 33 erg/cm 
Image Forming Performance O 

good 

Of the evaluations, the D.R.R., Evo and image forming 
performance were conducted according to the following 
methods. 
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D.R.R. and Evo 
The light-sensitive material was charged with a corona 

discharge to a voltage of -6 kV for 20 seconds in a dark 
room at a temperature of 20° C. and 65% RH using a paper 
analyzer ("Paper Analyzer SP-428" manufactured by 
Kawaguchi Denki K.K.). Ten seconds after the corona 
discharge, the surface potential Vo was measured. The 
sample was then allowed to stand in the dark for an 
additional 90 seconds, and the potential Vo was measured. 
The dark charge retention rate, i.e., percent retention of 
potential after dark decay for 90 seconds, was calculated 
from the following equation: 

Separately, the surface of photoconductive layer was 
charged to -500 V with a corona discharge and then exposed 
to monochromatic light of 780 nm, and the time required for 
decay of the surface potential Vo to one-tenth was 
measured, and the exposure amount Elio (erg/cm) was 
calculated therefrom. 

Image Forming Performance 
After the light-sensitive material was allowed to stand for 

a whole day and night under the condition of 20° C. and 65% 
RH, the light-sensitive material was charged to -6 kV and 
exposed to light emitted from a gallium-aluminum-arsenic 
semi-conductor laser (oscillation wavelength: 780 nmi; out 
put: 2.8 mW) at an exposure amount of 64 erg/cm (on the 
surface of the photoconductive layer) at a pitch of 25 pm and 
a scanning speed of 300 m/sec. The thus formed electrostatic 
latent image was developed with a liquid developer ELPT 
(manufactured by Fuji Photo Film CO., Ltd.), washed with 
a rinse solution of isoparaffinic solvent Isopar G 
(manufactured by Esso Chemical K.K.) and fixed. The 
duplicated image thus obtained was visually evaluated for 
fog and image quality. 

Further, the light-sensitive material was subjected to the 
plate making in the same manner as described above and 
then the oil desensitizing treatment and printing were con 
ducted under the same conditions as described in Example 
1-1. 

As a result, it was found that both of the water retentivities 
(I) and (II) at the start of printing were good. With respect 
to the printing durability, more than 10,000 prints of cleat 
prints were obtained. 

EXAMPLE 1-27 

An electrophotographic light-sensitive material was pre 
pared in the same manner as described in Example 1-26 
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except that 10.3 g of Resin (A-26) was used alone in place 
of 10 g of Resin (A-25), 0.3 g of Resin (P-1), and 0.3 g of 
ethylene glycol diglycidyl ether used in Example 1-26. The 
crosslinking of layer was conducted by irradiating the layer 
using a high-pressure mercury lamp at a distance of 30 cm 
for 3 minutes in place of the heating at 140° C. for 1 hour. 
The electrostatic characteristics and printing properties of 

the light-sensitive material thus obtained were evaluated in 
the same manner as described in Example 1-26. The good 
results similar to those obtained with respect to the light 
sensitive material of Example 1-26 were obtained. 

EXAMPLES 1-28 TO 1-30 

Each electrophotographic light-sensitive material was 
prepared in the same manner as in Example 1-1, except for 
using 30 g of each of the resins (A) shown in Table c below 
in place of 30 g of Resin (A-1) used in Example 1-1. 

TABLE c 

Example Resin (A) 

1-28 A-27 
1-29 A-28 
1-30 A-29 

With each of the light-sensitive materials thus prepared, 
the electrostatic characteristics and printing properties were 
evaluated in the same manner as in Example 1-1. The good 
results similar to those of the light-sensitive material in 
Example 1-1 were obtained. 

EXAMPLES 1-31 TO 1-42 

An offset printing plate was prepared by subjecting some 
of the light-sensitive materials used in Examples described 
above to electrophotographic processings for forming a 
toner image, followed by the oil-desensitizing treatment 
described below. Specifically, to 0.2 mol of each of the 
nucleophilic compound shown in Table d below, 100 g of 
each of the organic solvent shown in Table d below, and 2 
g of Newcol B4SN (manufactured by Nippon Nyukazai 
K.K.) was added distilled water to make il, and the solution 
was adjusted to a pH of 13.5. Each light-sensitive material 
was immersed in the resulting treating solution at a tem 
perature of 35° C. for 3 minutes to conduct the oil 
desensitizing treatment. 

Printing was carried out using the resulting printing plate 
under the same conditions as in the respective basis 
Example. Each plate exhibited good characteristics similar 
to those of the respective basis Example. 

TABLE d 

Basis Example of 
Example Light-sensitive Material Nucleophilic Compound Organic Solvent 

1-31 Example 1-5 Sodium sulfite Benzyl alcohol 
1-32 Example 1-20 Monoethanolamine Benzyl alcohol 
1-33 Example 1-7 Diethanolamine Methyl ethyl ketone 
1-34 Example 1-6 Thiomalic acid Ethylene glycol 
1-35 Example 1-8 Thiosalicylic acid Benzyl alcohol 
1-36 Example 1-9 Taurine Isopropyl alcohol 
1-37 Example 1-3 4-Sulfobenzenesulfinic acid Benzyl alcohol 
1-38 Example 1-11 Thioglycolic acid Ethanol 
1-39 Example 1-26 2-Mercaptoethylphosphonic acid Dioxane 
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TABLE d-continued 

196 

Basis Example of 
Example Light-sensitive Material Nucleophilic Compound Organic Solvent 

1-40 Example 1-12 Serine Ethylene glycol 
1-41 Example 1-12 Sodium thiosulfate Methyl ethyl ketone 
1-42 Example 1-26 Ammonium sulfite Benzyl alcohol 

O 
EXAMPLE 2-1 using 32 g of Resin (R-1) described in Comparative 

A mixture of 32 g of Resin (A-1), 8 g of Resin (B-26), 
200 g of photoconductive zinc oxide, 0.02 g of uranine, 0.04 
g of Rose Bengal, 0.03 g of bromophenol blue, 0.15 g of 
salicylic acid and 300 g of toluene was dispersed by a 
homogenizer (manufactured by Nippon Seiki K.K.) at a 
rotation of 7x10 rp.m. for 8 minutes. To the dispersion 
were added 5 g of Resin (2P-1) having the structure shown 
below, 0.2 g of phthalic anhydride and 0.02 g of 
o-chlorophenol, and the mixture was dispersed by a homog 
enizer at a rotation of 1x10 rp.m. for 1 minute. The 
resulting coating composition for a light-sensitive layer was 
coated on paper, which had been subjected to electrically 
conductive treatment, by a wire bar at a dry coverage of 25 
g/m, dried at 100° C. for 30 seconds and then heating at 
140° C. for 1 hour. The coated material was then allowed to 
stand in a dark place at 20° C. and 65% RHfor 24 hours to 
prepare an electrophotographic light-sensitive material. 

CH3 CH Resin (2P-1) 

Hech,---ech 
ooch, loochchch, y 

(weight ratio) 

Weight average molecular weight: 4 x 10 

COMPARATIVE EXAMPLE A-2 
An electrophotographic light-sensitive material was pre 

pared in the same manner as in Example 2-1, except for 

15 

20 

25 

30 

35 

40 

Example A-1 in place of 32 g of Resin (A-1) used in 
Example 2-1. 

COMPARATIVE EXAMPLE B-2 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 2-1, except for 
using 32 g of Resin (R-2) described in Comparative 
Example B-1 in place of 32 g of Resin (A-1) used in 
Example 2-1. 

COMPARATIVE EXAMPLE C-2 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 2-1, except for 
using 23 g of Resin (R-1) and 9 g of Resin (R-2) (weight 
ratio of Resin (R-1)/Resin (R-2)=72/28) in place of 32 g of 
Resin (A-1) used in Example 2-1. 

COMPARATIVE EXAMPLE D-2 

An electrophotographic light-sensitive material was pre 
pared in the same manner as in Example 2-1, except for 
using only 40 g of Resin (A-1) in place of 32 g of Resin 
(A-1) and 8 g of Resin (B-26) used in Example 2-1. 
With each of the light-sensitive material thus prepared, 

various characteristics shown in Table e below were evalu 
ated. 

TABLE e. 

Example Comparative Comparative Comparative Comparative 
2-1 Example A-2 Example B-2 Example C-2 Example D-2 

Smoothness of Photo- 350 355 350 360 360 
conductive Layer (seclcc) 

Electrostatic? 
Characteristics 

V(V) I 760 745 760 740 585 
I 40 725 745 75 560 

D.R.R. (%) 90 91 89 88 83 
I 85 85 85 83 74 

Elvio (lux . Sec) 9.0 9.8 9.5 100 13.5 
I 9.8 10.2 10.2 110 15.5 

Image Forming 
Performance 

I O O O O O 
good good good good good 

I O O O O X 
good good good good low density, 

Water Retentivity at 

occurrence of 
uneverness of 

fine lines, 
occurrence of 
background fog 
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TABLE e-continued 

Example Comparative Comparative Comparative Comparative 
2-1 Example A-2 Example B-2 Example C-2 Example D-2 

the Start of Printing 

I Molton Type O O A A O 
good good Occulence occurrence good 

of background of background 
stain stain 

II Syn-Flow Type O X X-A X O 
good occTelce Occence occurrence good 

of severe back- of background of background 
ground stain stain stain 

Printing Durability 10,000 2,000 4,000 3,000 occurrence of 
prints prints prints prints background 

stain from 
the start of 
printing 

20 The characteristic items described in Table e were evalu 
ated as follows: 

1) Smoothness of Photoconductive Layer 
The resulting light-sensitive material was subjected to 

measurement of its smoothness (sec/cc) under an air volume 
condition of 1 cc using a Beck smoothness test machine 
(manufactured by Kumagaya Riko KK). 

2) Electrostatic Characteristics 
The light-sensitive material was subjected to corona dis 

charge at a voltage of -6 kV for 20 seconds in a darkroom 
at 20° C. and 65% RH using a paper analyzer (Paper 
Analyzer SP-428 manufactured by Kawaguchi Denki KK) 
and after allowed to stand for 10 seconds, the surface 
potential Vo was measured. Then, the sample was further 
allowed to stand in the darkroomfor 60 seconds to measure 
the surface potential Vo, thus obtaining the retention of 
potential after the dark decay for 60 seconds, i.e., dark decay 
retention ratio (D.R.R. (%)) represented by (Vo/V)x100 
(%). Moreover, the surface of the photoconductive layer was 
charged to -400 V by corona discharge, then irradiated by 
visible light of the illuminance of 2.0 lux and the time 
required for decay of the surface potential Vo to 1/10 was 
measured, and the exposure amount Eo (lux-sec) was 
calculated therefrom. 

Further, the same procedure was conducted under the 
ambient condition of 30° C. and 80% RH. The ambient 
condition of 20° C. and 65% RH is denoted as I and that of 
30° C. and 80% RH is denoted as I. 

3) Image Forming Performance 
The light-sensitive material and a full-automatic plate 

making machine ELP-404V (manufactured by Fuji Photo 
Film Co., Ltd.) were allowed to stand for a whole day and 
night under condition of normal temperature and normal 
humidity (20° C. and 65% RH) (I), and a duplicated image 
was formed by plate making using the material and machine. 
The duplicated image formed on the printing plate precursor 
was subjected to visual evaluation of the fog and image 
quality. For the plate making Liquid Developer LD-2 
described below was employed. Further, the same procedure 
was conducted under high temperature and high humidity 
condition (30° C. and 80% RH) (II), followed by evaluating 
the resulting image. , 

Preparation of Liquid Developer LD-2 
(1) Synthesis of Toner Particles: 
A mixed solution of 60 g of methylmethacrylate, 40 g of 

methyl acrylate, 20 g of a dispersion polymer having the 
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structure shown below, and 680 g of Isopar H was heated to 
65° C. under nitrogen gas stream with stirring. To the 
solution was added 1.2 g of 2,2'-azobis(isovaleronitrile) 
(ATVN), followed by allowing the mixture to react for 2 
hours. To the reaction mixture was further added 0.5g of 
ATVN, and the reaction was continued for 2 hours. To the 
reaction mixture was further added 0.5g of AIVN, and the 
reaction was continued for 2 hours. The temperature was 
raised up to 90° C., and the mixture was stirred under 
reduced pressure of 30 mm Hg for 1 hour to remove any 
unreacted monomers. After cooling to room temperature, the 
reaction mixture was filtered through a nylon cloth of 200 
mesh to obtain a white dispersion. The reaction rate of the 
monomers was 95% by weight, and the resulting dispersion 
had an average grain diameter of resin grain of 0.25 pum 
(grain diameter being measured by CAPA-500 manufac 
tured by Horiba, Ltd.) and good monodispersity. 

Chemical Structure of Dispersion Polymer 

H. 
CH= (H. 

cooch-HCH:oocCHis eCH 
OH COOCH37 

Weight average molecular weight: 1.8x10 

(2) Preparation of Colored Particles: 
Ten grams of a tetradecyl methacrylate?methacrylic acid 

copolymer (95/5 ratio by weight), 10 g of nigrosine, and 30 
g of Isopar G were put in a paint shaker (manufactured by 
Tokyo Seiki Seisakusho KK) together with glass beads and 
dispersed for 4 hours to prepare a fine dispersion of 
nigrosine. 
(3) Preparation of Liquid Developer: 
A mixture of 45g of the above-described toner particle 

dispersion, 25g of the above-described nigrosine dispersion, 
0.06 g of a hexadecene/maleic acid mono-octadecylamide 
copolymer, and 15 g of FOC 1800 was diluted with 11 of 
Isopar G to prepare a liquid developer for electrophotogra 
phy. 

4) Water Retentivity at the Start of Printing 
The light-sensitive material (without plate making, i.e., a 

raw plate) was immersed in Oil-Desensitizing Solution E-2 
having the composition shown below at 40° C. for 3 
minutes. 






























































































